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[ooi43 *5§^oDa^tct)e> l-Dcmm** wz? 
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7i-^li»:ti77>^a> (HK) >fWL*»& 
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zt-vxD^jzf^vfr-T-ytDmmmz* wtmot/^ 

AT*ti» a-f^ndT9A2 0 l jc*rt"**ff ^Jftn- 
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;i/3 1 7feJ:0t*-*^9— A3 0 5frt><J>%mZ 1 9 

&eefflLT3-;i/3 1 nz&^Ttmtstizimzmf 20 

•TSo S/X-rA2T*te, a— tf^D-fe^S 0 6tt|HIDT 
^U^->>3>^n^A3 0 9 &S£fTLHBD#-*;i/ 
1?— A3 0 5££ygl/TV^#, dt^T'te, *v<l/- 
f-f>^>XfA5-^^'J 2 (3 2 1) tCfcoT^ 
U/— Tjytft/^T'lK'yJ-f^V 1 (3 15) 
tlTV^= >yS/^"T-A9>f^y 2 (3 

2 1) 3f-/^l/— T-jy'fi/T.T'I* 1 ?^-? 1 ?*) 1 (3 
15) jWT^-t^TOZ.t&ffe),, S/X-rA 

3 0 1 J/^fA3 0 1 (D&^KWbt&tmXktfffl 
S3 2 3 fe^-fS i'X-T-A 3 0 3 ^HgmtZniZM 30 

(3 2 1) fc^lz-T^ >^fA5-f^5'J 1 
(3 15) OfcbUlCa— ^^7^3 0 9lCffil^C 
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yVi/^T-^j y^'J 4 0 3 #3— b*yDi2X4 0 9 
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m& £tc.\zzamijizi5\,sxm t te2>3.-4?u'<n,<Dffi 
aymmyr-o^y^^mLx. wnamma 2 3 

TW;i/2/X^T*S>S«^, irj&6$gjJ|l3 2 3Wu Ay 

%®T?»y, a-- trwcfl/^iiBHBW 0 5«u 

■tf— A3 0 5tC s fc-oTi^$ftS7T-f;i/i'X^{Cfe 

«y 7 y ^Sftfc^fcfrfcftJ&t* Zl il^|gT'«)So 
B94j^69ie>*»ja!J:^»c. a— Vl"<>MbM&ffi4 0 5 
»i-f7'Dt^4 0 9<Z>^g|CD-gPT*&£o 
[0 0 2 2] [a— tfl/^;Wty^7^-7°7T>f;b5/X 

^(DfflM-. ®5~g[6] ±gsoDt&wy>^5>r^y 
a y-fu sf^inZmrlsX^ZT-fV >r-i/a yfu-t 

MZ£^X$mZtlfcyT4J]/<D$*>mifiLtz : b<D<D& 

T-A5 0 1fe5Vf. ^X-^ASOUi, 2o<Z>3>hfn 
-;92/^A{C«toTl^$ftS 0 ±^f^5 1 It 
li, 7^y>!r-i/H>^'D-feX5 0 3^||ffStU Ay 
V7*jy' : yzrrl±?> l 3T*liu 7'7°y^r-^a>'^'a-fe 
X5 o sicfcoT^siStifc^rW;!/©^^ trvf-n 
\Z—tm&Zft&° ±i/X-rA5 1 lfc«fctf/ty*7>y 

iot, iS/^As i l-e^fSftTv^^n-fex^ 

>yt-y?:A>y ?7y7*^fA5 1 3T'^tS 
tit V ^O-feX^iSS £ So 

[0023] ££/X-r<k 511 ±.<bi/7,7-l± 501 (DM 
^li, 77*'J^-i/a>7'nt^5 0 3fe«t^-^l/ 
•9— A3 0 5 (a) X&Zo *-*M-^3 0 5 

(a) li£2/;x-r.k5 1 1 lC7T>f;i/2/X-rAS:^-r 
S„ M 5 {CfeV ^T, 7 T4 frS/T&lKX&Ll'Tfrl* 5 1 
HC^bTn-^b^-fX^S 0 7 (a) iZ^-oXm 
$tlTV>S*^ rtlttftfiCDS/X^AJllCfiMi-Sy^- 

tC=b, 0 5 (a) 77°V>r-i/B 

>^D-feX5 0 3^e>(Dn-;i/3 1 7fCfS^LT, ii« 

ssm3 1 9 fe^n-fex 503 icigu nftn%>jmtm 

^4^^3 0 7 (a) fC^LT^ff-TSo 77*')>r 

-j/3>7"nt^5 0 3H i&«;y>^«ilB5-r^y 

fe^fflbT, A-W-A3 0 5 (a) ££.&IZ?T 
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zf^Uit, lib. 3d (5 0 7) £ mZhZ&t-tz? 

■rs3-;i/3 1 ltc/^ux, #-*;t/-y— a*3 o 

CDii^«:3-;i/3 1 7&H&1-££l:n?&<, Ay*r 
y7*yfe-$?5 1 2M>^7'y^fA5 1 3(C 

gK©$siiiAy*7y:/*y-fe-^5 1 2*mz> 
z£K&2>7T-(M*7nyh^yFW!iyv- (fr 

T) 5 0 5 T'ffi£$*lSo U - 5 0 5 tt. fcftl 5 

OeT^^lSi^lC lib. 3d (5 0 7) 10 
-^i/lCfcoT^Sn^fflSnSo ZL©«fce>{CLT\ 
ttK^ U - 5 0 5 li, ^31©^$/^^ 5 13 ±©A 
y # T v 7"7 7 4 /l/UBS?* Z. £ IC&S 7 7 A MP h 

[0 0 2 4] rty9Tv7*sZ. : rI*5 1 2>±JJ>*/7.7-U 
5 0 lammi*. yt>yirx>FiJ-/15 l 5, a— tfi/ 
^l/^n-feX, fc^tNCA-*;!/-*- A3 0 5 (b) £ 
itff-<Xi'3 0 7 (b) T-fe*J, K*j9V*J"fS/y<i l r 
1± 5 1 3©fc&©SW&77^;i/^;*^A?--Afc«i: 
tfr-f*? K^-f:7"e&5. A-W-^3 0 5 20 

(b) liA«y*x:y K"9— A5 1 51Z7 >y<ito%/?srU 
&*§&-t5o 05-e«, 77J)l>i/X9-J*<Dfc&>oyr- 
Z\ZU—h)Vr-<7*9 3 01 (b) _hlCSE1t£*lT^ 

■BTtg-efe-So ;t>y^i>K*- /15 l 5ii, # 

0 5 (b) A©3-;i/3 1 7lC«fc-oT7T>f;i'gl 
#£H?rU -£©=i-;i/©3gl|l$:-»*--A3 0 5 (b) 
e>S^S„ Ay?x>F^-A5 1 5liA>y*x>K 
w:/5 1 7 Sr^fSo Ay *x;y Kvy ^5 1 7 
tt. 7D>hX>K^^/'J-5 0 5{C«fcoTJg^$tV 30 
S-7T^f;i/&, Ay?7y:7£LT&S3*l.SA*/?7 
vV^-XT-i^h 1 3 ©7 7-<^^f A|*I©7 7>f M 
ICV^^-tSo A-W-A3 0 5 (a) lC«fcoT£ 
^tVS^T^^^-T-At*-*;!^— A3 0 5 

(b) ^k^x^^^r^toi/TsT-Uim—tofh 

m^m^ir&^^m&ommx'i,^ *x> kv 

[0 0 2 5] ifOD«fce>tCL/Te/^i*5 o i^K»^-rs 
MfcEI6*^i9§£>jb^fc.&„ 06tcii, 7r^f;i/S:^ie 
-rs^^f^u 5 o 7rt©;i/-5 1 >6 o 1®?^^;©— fla 40 
WWfeWRS*vrv\*. )\s-*yth 6 0 3 e<fct^z.<o;i/ 

-*ytf£. 5§l$[6 0 5fc)U 9>f^9'J 5 0 7lC«fcoT 
g&$*ifc^>f ^5 U ft©? r >f ;H£f£&^rf £fc#> 
lcdgfflStiS0ea©*tif^J:t)f5IS!ti:llI-T*&So *© 
7^U^-^3>"7°n^A5 0 9lC£tt&::© 
;i/-^>©B?ffiU*;i/-^> 6 0 1 Sr^ffi-T. 

me&^fTbfc^ 6 o i A3 

0 5 (a) {C, ;i/-^>6 0 llCioTgg^tlfcJl/- 
Lfct§£. ;i/-^>6 13{ju SSIStlfe^T'f;!/©^ 50 
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Ute^c^e i 3&n?t>'ffiu gOI3*vfe7r-f;i/ 

#A y 9 y v 7°£ tiS^T'&S £ V x Z. £ & V B > h 
x> KHEHV U-5 0 B^UTV^^^^^&^aSt- 

&„ 7n>hx>K^yy-#-e©<fce>tc;^LTvxs 

B82&6 l 5tt§ISi6 1 7ic«k»J^«vb-^5 1 2 
&Ay?7y^>;*-r.k5 1 3^S„ ^>yt-y5 1 
21*, i\*j9yy"J%/7srJ** 1 3#, A3 0 5 
(a) lC«fcoT^$tlS7T>f;i'^'5 i A±T*t)J;e) 
tifc© £:£ < H Ci£f££ A >^7'y7*7r'f;i/ 

7-4)\si*7 u y hx> KH»y U - 5 0 5 ptycfcfr o 
l§£, ^6 0 7lCj:oTfg£3*l£g&fftM 

^L^o^«^t;llI^T?*)S 0 06T*6 1 1 fc^^b 

^>vt-J?5 12) «rJIS-t-5= Zl^m^^ 
6 0 1 ©^Ji, ^ ^ir-^5 1 2 #A>y ^ 7 

^fA5 i iT*^Lfc^©*-r'&si:v>e)^.t'r*> 

S„ ^*5!;©^liA>y^7'y^'-rS^>SI*^ 
V\fc«)T'«)So 
[0 0 2 6] i/XfA5 0 11C«— ^tC2o©^^^. 

®7r>f^^5. 7n>hx>K^®!^u-5 0 
535«fetJ t A>y^x>Kv>y^'5 1 7lC«toTl^3tlfe 
z.—*fl"<)\s£tijgm4 0 5 £^S't£ : b©£ : ?-e>T'& 
Vx=fej©T'fe5o H2©^5X©^©-#Jl±, 70>h 
X> K^S v y U - 5 0 5 &Cfg£3*lfc:7T^;i/^©#£ 
lib. 3d (5 0 7) rt©#^ii*7r 
y?i/ay\Z, lib. 3dfCj:oT^I3nfc5>f^ 

9 u w©#^ii*"7 r > a y £ m IM > 9 7 x - X 

T, 77^(^im.'t^t=.mziJ-%)^- A3 0 5 
(a) H«feoT^M3nSSgK©7T-f;i^ :: W^^U ^ 

^iit^-^Sr-^t/Ay^T^©^^^^, 
#giit^r-f ©-9->fXS:^-t^Ri:?ri:S. lib. 
3 drt©S^ii*-7T>^2/3>li. #-*/l/tf-/t3 
0 5 (a) jW. 774)\rrJX9 U ^KioTJISS 
7 r -f ;i/fC*T LT i/X-r r > ^ S/ a > 

^f-rszitfes^u *©i^*^Lfe^ z: 

o TffiSS 7 r -i m^7 n > h x> K^SS^y U - 5 

o 5ft{c^-tsa^e>fr&#^£o 

77>^ t >3>l3Vt>yi'7'y7'^fA5 1 3f»3©Ay 
i?x>F-9— A 5 1 5^|^ii*i^«yfe-^5 1 2&i£ 
r©^»yi2-^*, A-*W-^3 0 5 
(a) IC.fcoT'fe^ei^Sii^tlfe^r-f^Srfi^ 
U A3 0 5 (a) \ZZ.^XW$&frZ>7 

e> ^sisif anfc«ea*si«f^s:±< w«ica«v ^7^7* 

7 74 )W>XtMZ18\ ^xmf 1-5©lC&gfcff$g£-£ 
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tf„ Ay^x^FI*— A5 1 5tt, d<Z);*yfe-^S:g 
WKSi, A«y*x;/h"7>y:/5 1 7&&fflLT, 
*M-A3 0 5 (b) aWy*Ty-^77>f;HCMU 

A3 0 5 (b) {CfcoT^^tlSi/XT-A 

?7y^:7y^;MC#LT#£&*l^£l£*T3-&o 
[0 0 2 7] a— 9 s U^;i/ife|ff^r t 34 0 5 

m>im*m&iz7T4Mmx*2b2> a nb. 3 die 10 
•9— ^3 05 (a) tc?r>f;i/£8!ii&t^j:e>i££-f 

S. 3©l!m*^T-rSi:, BUI&^r^S/aMi* HD 
U - 5 0 5^e>g!fl^^-SZli:^^ife)^$:^c-r 

-yfeAv?i>F*-^5 1 5-NSIU1XM('t«. Ay 
?x> K-9— A 5 1 5«, z:©;* y-fe-i?£SttSt£ 
^ Ay*x>Kvy:/5 1 iVrz'toryyJKj^.fL-o 20 
tt. *-*;W-^3 0 5 (b) iz^oyy^^nm 
■tz>£og&lrz>t.£%iz. z.<Dmmz£^xm&Zft 
Sg^fcA^x^Kvy:^ 1 HZttLTmfTZo 

[0028] «fc vm&&mi$&itmM.-e$>2>o 

■9— A3 0 5 (a) tC«toT^S*l-57T>f )l>i/*T 
5 lCfeV^§l^j@3-r^lCli3 -D<D»Iffi&&&Z>o 

[0029] i. ^■©7r>f;i/©"6'v^ltf^— 

■!fU' , OU6*ffiM4 0 500-^PT-feSS^, J t<D77J 30 

Mfci— if w<^tteSIBI4 0 5 i: if * £„ 

2. ^©^r-f^-S'^i&tfftt^— tfl^^i&f5^4 
0 5<D-mX'&^i)\ ifLV^ttftta— yi/^l/^ltf^ 
1^4 0 50>-gp-e&£*§^ W)7r-fMta-1fM 

;i4&i3?eisi4 o 5icii*ns*is. 

3. ^(D^rW^CD-fi-v^ttfiizL— +fi/^<;bi&|tf^4 
0 50>-g|ST?&5#, ifUV^SfJtin— 9*^;i^&fff^ 
f^4 0 5<D— g|ST?fcvv#£, fffl7r-fMia- ifl"< 
;i/i&|{f^ra4 0 5&e>|!!l|R3il«. 

[0 0 3 0] ^1<JD#^, lib. 3 d©£li&^Jg:7 7 40 
>*£/a>li, A-W-;t3 0 5 (a) IC. -£<Z>7 

#a-tfU*Ol/4jt<BHBI4 0 5p*|lC&Sfri?e>;^&8Hc 
U n— tfi//<;i^&|&^fS4 o 5rticfes^ ifett^ 

hx>K«ggyy-50 5£gGSU Ay?x>K-tf— 
A5 1 5(C;j3tf5£t5^£M#i-&:*>viz-^S:Ay 
*x>K-tf— A5 1 5/\$£*J, ^H"*, 
^tt=fo*»5AA IHAXi&fcJ:U^fAXife&^o Ay* 50 
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x> Ki*— A 5 1 5 It. 31 CD* v -fe - 
*-*M-M3 0 5 (b) K&tu^Jgfc^ttSo 
[0 0 3 1] g&2tf)#&, i&Ki^M7r>^ N >a>^ 

*-;i3 o 5 (a) \z%wmm : km&u laconic 

%mm.iStlt-77'(>l'tf3-— 9 l/^I/J&tu^4 0 5 

'J-5 0 5j&*&BiBftU *yfe-^&Ay?x>F-tf— 
A5 1 5^U, 1WB-T*. Ay?x>K1*--A5 1 5 

PX'&Zo Z<D*vt-i?iZI&&l,X. rty9x.y\t*jr 
-A5 1 5te#-*;i/-tf— A3 0 5 (b) {CAy 

[0 0 3 2] mse>Wr&*>. ttS<Z>£$lZ. i&tif^3?v'T 

v1z-^fc&&>ktt*Ui&&a;v\, Hi ©;* ytz-^' 
li, rL— y f i//<;i^fettf^r^4 o 5/\^Si$tife7r-r;b 
<D4MZtZ-?z>77 •<< Vi/fcAy 'yzft/xr&s 1 3 
mzftf&t&Z. Ay^x>K-9— A5 1 
5li3<Z>^>yfe-^fCf£^LT*-*;i/-9— A3 0 5 
(b) A^©7r-f;i/S:^-t<5ri:5:||#U Ay* 
x> Kvy7*5 1 7mz*<D774)\/<Z>x.yhV fcffrfc 

£lifr£B34 0 5lz®W)Ztifc77J)Wi%&<Dfamk.k. 
*>\zm£&&* y-fe-yftiSe. Ay *x> 
1 5ttZL©^Sii*^>yfe-^CfS^LT, 
-A3 0 5 (b) tCkoT, /iy97yy'i/ttJ>>5 1 
3 f*|CD Ay * 7 v W 7 -i MZ*V) W^&#giit/ 0 
[0 0 3 3] RiiCDZLt^^fc^Sie)^ 
5 1 1 A3 0 5 (a) ICioT^f^ 

A«y^x> K-9— A5 0 5*^-* 
M-^3 0 5 (b) \Z-&<mft*g47Z-&ZZ.£Z 
M#-tS„ $^tca»?$4xSJ:e»^ lib. 3d (5 
0 7) WCD77Vf i/sMCtoTl^TStlSg^^a: 
^Cti, ;ty^l>FV>y7'5 1 7 fc«fctf 70> hx> 
KIRH^ U - 5 0 5 tt^fCH VWMlZ%ig> 0 

[0034] mt.L^mm<mffi<z>mi:®7~®i 
j*<d&£ L^mfo<D%ffi7 o i a>m-ffl7'n vtmtt 

N I Iz-t^-C >^i/^.-rA©SunOS4 . 1 A- 

-r-f^i/XfA©MIPS4. 5A-i?a>S:^f 

tcii|^CD2ocDy < n/--7*^fes„ -*©y;i/-7"©S 
m«Ay^T«v^ , 7r>r>'l^S:^ffU 
7 - ®^tt^ri 1 7 0 1 M/^>htct 

zmf-rzmmiz-D^xwmu *o>&x\ 7*-)ih 
h \s?yx&mm-&mkiz'z>\\x®m-t&. 
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[0 0 3 5] ±S/X5\k5 1 1^6$&«>Si:, 77V >T 

-i/3>^ai2^.5 0 3ii, 77V>r-i/Hy7xi f f , y 

A5 0 9, iJWU>^«J|g5-f^U 1 i b. 3d (5 

0 7), &£Zf7U>h*>WmVV-5 0 5*m? 
So 7-f^7 l J50 7O77>fi'3>tt77'f;i;i# 

So t/*-rA5 o licfctvr, ^r-Y;i/S^{i> *-* 

0 5 (a) lC<toT^f3tlS D 9>f^9U 
5 0 7ft<z>77>^>3>tc£oT£^£*x5;*y-fe- 
S>'ft A>f7"7 l 0ic«fcoT/^y*7y:7 p S':*-rA5 l 10 
3^\a«tiSo A*>ry7 loit /u^n«7 1 1 
icioTT^'J^-i/H^^n-fexs o 3ic*t&3*u 

y\->r^n-fe^7 1 1 gffc ;H^7 0 9{C«fcoTT^ 

y^-i/a^^n-fexsostii^-rso j^T^$e>tc 
msuzmm-rz&^i^ Juzfzfu-tTst lis. /t«v 

^T©T^*U^-^a>^0-fe^5 0 3tCj:oT^S$ 
*IS#-CDAM^7 1 0 £iS#rtS. 
[0 0 3 6] #£u^©0JKtc;}3ttSAy? 

7 V 7t/Z&2* 5 13 VT, A«y K*- -/t 5 20 

1 5 {±2^od^d ;^>i>Knyy 
n-fe;* (blp) 7 l §&z.T$*/*7-i*n-)],3Lyv>y 

(SYSCALL ENG) 7 1 5tC^*lS. Wftl 
ti*-W-/«0 5 (b) fc&BLT^r-f;!/^ 

■9—713 0 5 (b) K:J:oTflW t ati*7r>f^/S/^'r 
A&ay77-Ol/7 0 3 (b) fr&tr 
[0 0 3 7] g&m*J^T®ii'Ji?*)-&o 77V>r-i/B 
>7aizx5 0 3ft *jWfbati*fc. ;U^7ios 
ftJ^S^r^-JMSBWJ-Sr/W^Va-fex? l lj^&Bt 30 
#f s 0 7^u d--s/ 3 ir^ a 5 0 9 o>mfioyfe 
ft. 7r>f/l<t*ffcfl9&f?Sft*4:* lib. 3d (5 0 
7) fttfxaiifftcft-*' 57?>i'J'3>n #-*;i> 

■9—^3 0 5 (a) \Z&-oTWP<Z1n,Z>yT-4)\'i/*7- 
MZttL>T> A-*M-^3 0 5 (a) IC^©7T> 
*S/a>£^?7<*-& S&tc, ^^7 l OfciiDT* 
«yt-i?S:M«v?7'y^fA5 1 3tCi£S. ZLO* 
v 12 - S^ft X*j97*j 7 f y^h, 5 13 

J\y 97 *j7nif 7X1^7,1 1 6lC«fcoT^7St& 
*lS„ Ky97v7xiif7xittl 1 6ft 40 
-A3 0 5 (b) lC<fc^TSI«$tlS7T>f;i/^^A 
ft(DXl9"774JI'7 0 3 (b) A£-£0>* V"fe — £>fcn 
^•t-S. n$f7y>f/l/7 0 8 (b) ««^V"fe-S?fcW't 
*fc*fC»VOT? ! b, *©5lV"fe-S?ft 5/ 
^fi*3-^l>y>^nt^7 1 5{C<koT^*ffl£ 

i 7B^f A3-M>s;>^nt^ 7 i sicMi" 

So J/^fA3-;H>J?>^Dt^7 1 5tt 
-5>«:tlJ<«Wfc, *-*M-A8 0 5 (b) tC, •* 
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*/;*rZ>3-;i/X>*?:/^El-fe*7 1 5g#ft * 
CD* >y -fe- S^tc J: o TM*$ ftS «k e> IC A y £ x> Kv 
1 7&fl£M"So 
[0 0 3 8] [ A 7 0 l©7*-;i/Shl/7>N 
IWfc] ^-rA<7)7*-;i/hhU^>ht&f^tcft ft* 

P^CDf&gft WatchDt^, ^MRS/^i*fc7 

AlC,fco-C8fcfo*lS. Wa t c hDlCo^T©!$fflft 
CM. 77>(Y. Huang), 3r>#^(C. Kintal 

a), ry7htfx7»7*-;bhhU9>l» 
jf!!lfc(Software Implemented Fault Tolerance: Technol 
ogies andExperiences)j , %Z 3HI7*— ;i/ r* h 
>h3>£a-74>^£H?£SIIS&tt(23nl Intern 
ational Conference on Fault Tolerant Computing), 
7^>;*B[y-;i/-X 1 9 9 3*£6£2 2~2 4 B, 
Izm&ZtU #B#fiFffilI«3l0 7/9 5 4, 54 

9# CM\ 77>(Y. Huang), fflSB : 1 9 

9 2^9^3 0B) a>£S£fe&oTV*S. *&&<Z>Bi 
^£Dfett)lCft Wat chD^fA^ 1 i b f 1 1 
^*>5479Vtl. M^fA©*;-K±®lo(D 
*:/a-fe*£fc^££&MLTV*tttfJ:v\, 1 
ibf tft Wa t chDlC^D-fe^fe^t-tS^f^, 

^TtS^fc^fc^rtS;]/--^*:^ ^x*?" 
n-fe^ft Wa t c hDlcSNtSftfci— tf^D-feXfe 

n-fe*8:£fi(W"<B. ^D-feXft libf t77>^ 

3 i:#i»JtBT&*. Mi/^f A© loo;- K_L 
ODZL-^D-feX&^X^fS^ ^e-^ft fiS^- 
* (mtifclibft77>9i/3>&fffiLTt 
^«**l,S) ©3bf-€:4MftS'^A©«!fiDy-K^tt 
■TS £ fcjtfWe&ft. -g-O^EX^ © y - K«WW* 

-Ktf^x* ft ffi©y-K^e>0)fiMW$8 

y-KT'l^f$4^TV^S3.-^? , ^■^■feX^:^^7■rSo - 
IffitC, Wa t c hD^tt'J >^#^T'Sag^tU # 
^x*teU>^{C;}5»7^B?©^-#&^-*-fS. U> 

3 ^-ftSWflU*^— Wat c hDlC^ia 
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&v ^fc&Jg-fS.. 
[0 0 3 9] L^SafeWWiTl*, 5 1 

1 Sitf;^?7'y^Wfi 5 13 li^tl-ftlW a t 

1 ©i^CDK©SI^^ IBS^PP 7 2 1 T-3*£ tlT V % 
S» £S/X-rA5 1 ltDf-flW-^ 7 1 7T'&So 
i85&§#cftI72 lT*5*<**iS<fce>lC, *EX*7 17&, A 
>f^D-fe^7 1 1, 7Q>hX>KU^D-fe7.70 10 
5, fe«fc^>^T-/>.5 1 3 p^CD^E— 7 19 
So £7 19(4. =E— #7 17, i/^.-ri»3-;i/X 

^716 SrMffi'tSo 
[0040] ®7{CatStiSJ:e){C. 0 1 

«, 7D>hx>Ka^ai2X7 o 5, /W^d-fe 

;*7 1 l, ^7^l±ri-)\>yLyVvi l 5, >Ky#x> 
Knyyo-fe^7 1 6lCfcttS«fclt. fc<l:^>XfA5 
1 3©|fc»£WtS;ii:#'T*£So £fflf8ffti. 7* 

-JVVhU^yx*tt&^Xr.U7 0 l<D2-o(?Mfr 20 

2-D(D£m&m*ii-? s. 

[0 04 1] • ^7*-V>XtCggL/T, IS^CD^-^ 

So 

[0 0 4 2] EHfc¥»JgWU Wa t c hD#S/;*.-5\WC 
<. -£0>3ifil±, WatchDli^SClimi'S: 

[0043] jsrrete, A-^r^^rAs 1 3cd 
iSK^^oDia^tcov^feiiiEii-rSo K+jtyv-ft/x. 

fA5 1 3 OttRfr £>*&«>S fcS^r, 
fA7 0 H±J^TCD«te»{Ci6^-rS. =c-% 7 171*, 
i/^fA5 1 3(D*«^S:^ffl-rSil, tWfZfUttl 
1 ltcilfcrfSo Wf-futti lltt7n>M> 
Kn^nt^7 0 5fcfB*U ;Hy7io©7r-f 
;bf-f^i"J7'^S:7n>hx>Kn^at^7 0 5 
/\0W7*7 0 7Q>-7y<i)Vr4 40 
S. 7^J<!r-S/3>7a-feX5 0 3tC<fcoT&S$*l 
S^^t-^r^J/aMi. yt>f^7 1 O0>tfc|g£: 
&ffi1-si:, AW^ya-fe^7 1 uzwiom^y 
74)Vt4 X9Vzf**m&?2><, sUzf?U±X7 1 
ite, 7D>hx>Kn^yn-fe^7 0 5ic^$tife 

*7 l 6T*tiJ&;<7n>hx>Ka'y , 7"D-fe^7 o 

f7<„ 7D>hx>Ka^-7"D-feX7 0 5ti, -€•<£>;*'> 50 
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•fe-£>'£Stt^Si:, •W)*ft-yt:±fXfi»5 1 
lrt©O^77-f;i/7 0 3 (a) ICAtlS. 
[0 044] fttiL^MOMmx-lt. *yM-VV7 

S„ 7aiz*5 0 3ttTCP/I P^D 

TA°>f7°7 1 O&illiT^^-fe-^&JzlSo ICD7"D h 

;b-^>5 0 7WC07T>^^3>lCj:oTfieffl$^lS 

S^^tCj;oT/'M-7°7 1 O&iiDT^yfe-^&i^ 

So *yi>-i?yTy9i/ayi*#s.-*v<e.-y* : i& 

KfcS„ ^fA5 1 /Uzf 7 10* 

^&j&Sr£:l2re#fcv\, 

[0 0 4 5] ;t«^7«y7*7r^;i/^f A5 l 3^0 
&-fS£, ^x#7 19li, */a J PJ*X-n>X.yi?y7 
1 5£J:tf/ty*x>Ka?Vni-fe*7 1 6S:SjSttj 
U 7 1 7{CiI*trf S. ^x* 7 1 7ttJW?7 

nt^7 l ncitfcnu ;^7*7"ntx7 l u*. ;u 

^7 1 0©7r'f;Vf-f^i"J7'5S:Mbt7D>l> 
i> KQ y7°D t X 7 0 5 4iH7$1i5. Av*x>K 
ny7"nt^7 1 61*, i/XfA5 1 3{Cfc^T^®I6 
3*lS£:, 3&-*;i/-9—A3 0 5 (a) fri=>Xlif-774 
;i/7 0 3 (a) CDntf-fcgtffU -lE-ftfen^y^;!/ 
703 (b) {C#anfSo $frvT, i/^fA3-;i/X> 

s;>7i5i±, ny7r>f;i/7 0 3 (b) i*©*<y-fe- 

i?0)|ltfS:SW-rS„ 
[0 0 4 6] lib. 3 dlCfcoT&BStlS^y-fe- 
i;77>i">3>lt rC>f^7 0 7<J)?74)Vt4 
U^#S:^#Lfc(Oi:ni5J:e)(C7'?>f^7 1 0ffi7r^ 

*/3>tt, /^7'70 7ffl7T^;>f-fXi"J7"f^ 
El/C*<yiz-^£&S;ih&f**, Z.<J>W*m$ltfr 
Si:, ^Iz-i^r^S's^teStM^^n-fe;* 
7 11 ^r^^ * U :/* &M#-tS. ;* 
yfe-^T^i's^&AM' 77 l O07r^;Ur-f 

So 

[0047] mvntmis+vxiwrrto^KWtfoti 

So 

[0 0 4 8] • rW^D-fe* 7 1 1 *^Lfc^o 

=ex*7 17#, imz&itiu v-A*.mm~?z>. 

%TtclZ?$mj}£ftfc7U-teXl$s WatchDtCfcoT 

m?ztifczfv-txvmt)^/u zf7 1 o^nmizm 

[0 0 4 9] • J/XfA3-M>^>7 1 5rf>WSL 
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> 7 1 5 feffj^fr-fSo 1 i b f UCj^Tii&^ftS 
^x v * Ji<-f y h <fctfEi«©37 r > 9 > a >tc J: o 
T, iffctcSjgI&3tlfei/X^A3-;i/X>^>7 1 5 
J4. fl^T^l/*^ litflC^xy^^hLfc^-r 

[0 0 5 0] • ^^^x>h*o^n-fe^7 i 6tfttm 
^7 19^ ttMfeftffiU rtvV^yVWfy°xi 

■fe*7 1 6&f$Stt*-&. ^K%, !7°n-feX7 1 6tt, 
^x y # jff>f y h 7r^f;i/*^Xf- # * Sr^TC^Sa 

^X* 7 19H =Ex# 7 l 7ic, ;W^x> 
Kn^airx7 l 6 #Sigg&£ *i£ - u Ml 
WT^X* 7 1 7fck /H^at^7 l l tcil^of 
So *Wc ^Diz^7l l«, A-f :7°7 10$:, gfbv> 
A>y^X>KD^ntX7 1 6iCg^-TSo ^-T^U 
^-i/a>^CD#Sii&tt^U 1 i b. 3 d«A 
-f 127. 7 11 fre>$Tfcfcg§g-£IR#t-5o 20 
[0 0 5 1] • 7D> M> KU^Dt^ 7 0 5*% 

7n>hx>Kn^aizx7 0 bit, i/^fi*5i3 

<3D^O^*lC(Z)^W^-rSo =EX*7 17fct, 37D 

>hx>Kn^a-fe^7 0 50D*MtS:^ffi-r5i:> A 
^f^Dt^7 i lfcil&rrs. S^T, /Wf-fu-k 
;*7iite, 7n> hx> Kn^atx7 o 5 
ffilU -£*UC/t>fy7 0 8£ffg^-t5„ T7V>T-y 
ayzfu 9=71* 5 0 9 <2&<Z)*g&#W#cHfcU l i 

b. 3 dfa(D*y1Z-i?7£M7Ty2yny^ >U"f 30 
[0052] [n.— 9 s WVfc&t{|SS|fl|4 0 5 CD^gg : 0 

8-0 1 l] n— tfi/^<;i^&tJf^4 o 5ii, 

•9— A3 0 5 (a) tCfcoTT^y^-i/H^^nlZ^ 

5 o 3icj|^$tiS^r-f;i/^^^e>©7r>f;i/© 

hSr^-rsfctotC^i-SZ.t^T-^So 
081C, 0 5 (a) {C<fcoTSi«3tl 

S77>f ;i/>>^-rAOi&|rfS[S8 0 1 a— 9*1/01/ 
Av*?Tv7-7y4)\>i/X7-l±l 0 1 ftcon.-- 9*1/01/ 40 
£lKf£|134 0 5 0)G3<Z>B§&£aVt-o 
[0 0 5 3] £tif£l^8 0 1 fCfcWt, 7r^f^tt^ 
U- (*) ICgBgStiS. 08®^'J-0iS:<i:t77 
>f;i/ (B, D, E, G, I, M, N) 

hT'&So iCDJ^fc^r^f/M*?* l/* l»y 

So £ttf£fl38 0 irtfflfit©7r-fMi #-*;i/^ 

-A3 0 5 (a) K*fLT, AXi&lCfcoTJB^i-SZl 
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T>f ;i/D<DA*£tt/A/C/D-e&*h 7r>fM© 
AvU&tS/J/K/LT'&So 

[0 0 5 4] a-- !f UW>y^7^7"77^^^f 
A7 0 1li, ;^>7v^877''fM, -£0>:7y 
-f;i/&-g**2iiifr£IS8 o io-9-^yu-S:Ji^1-sz:i: 

x-ri»5 l 3ftcoAy?7y^:7y^;i/K:ttLT|gf7£ 
tlS„ ®8T'{*, 3o©*^yy-, 8 03 (a) , 8 
0 3 (b) , ££#80 3 (c) #Ay*yy^*£ 
%CDi:LT^$tlTV^o *<D%Hm. 4MKBSISI8 0 1 
ft<Z>r--# 7 T^f ;i/D, E, I, M, ££&N/\© 

F, H, fcitfL/VD^&l^lC^ftkCDAydryy 
■7°7r-f;i/^0D^5g&5l^j|HZ.-to ■fr^yy-ft©"*-* 

•t^g 7r-f a-- 9* w-Ol/s&ttefflHW 0 5 T-&-?- 
©iJ-/>y y hT'&S-r^ I/* h U ©AX&IC J: 

oT*i^-tszii:^BrtiT^So zieiLT, 

8 03 (a) ttn-ifl/^J&ftf^4 0 5T'ttAX«t 
/A/C (8 0 5 (a) ) tCio Testis. 

[0 0 5 5] t)t.SAA rL-ifl//<;i^&|{^^4 0 5 
I*, A3 0 5 (b) ICcfcoTt/XT-An- 

;i/x>i?>7 l sic^StiS^T-f^i/^T-Atcfev 
:7£*i&tt*U£& e>fcv\, dtittAy ^x> HVv 7° 
5 1 7lCj:oTifTbtxSo EI9lC^Lfe«ke){C, A«y^ 
x>Kvy^5 1 7te, n— 9*l//<;i^&^^4 0 5tc 
Ztt&&t--7>7T'(MZ#t&X-yhV 901^ 
ti. ^©x>hUtt2oCDg|5r9-S:^'tSo a— VWOV 

&w&mm$ o 3 1*, a— i? w<**tiEfiiai4 o 5 ic 

0 5(i, *-*;W-A3 0 5 (b) tCioTil^^tl 

[0 0 5 6] A>yi?X>KV«y7 , 5 1 7lC«fcy. 
;i/-9— A3 0 5 (b) *Vty^X>h*ny7"ntX7 1 

efi.fcyfS/XT-An-^x^s;^? 1 5\zfflp&&77 

-f ;i/^>X^ A©^tt^ra 9 0 7 <J>*)"7*V u - »C *ltf^ 

H38 o u-&w^"l-szii:*^llBt^So 
z.(Z)v^ \zytr\%. £ftr£53 8 o 1 oif^y u -0>;i/- 
hcoAxi&S:, sfeiif^ra9 0 7©WfS;-ts-9-^yu-© 

h <D AX&IC v »y £ Zl^tCio T^tlS. ;i/ 

- h©Ax£&, -b-^y y - WT*tt7r-f ;i/©A;*i&<z> 

^U7W^Xtl*«tlSo re>UT, »7^'J-80 3 
(a) {CfeWSA^li^'l/^-i'^^/A/C&^U 
*^S/y-8 0 3 (a) ^<Z)7r-f;bECDAx4&l*Ei: 
JfcS. £ftf£|l39 0 7T*WU i&ttf^8 0 1®7"U7^ 
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y ^TSifclCfcoT, U - 9 0 9 KttrfV U - 

80 3 (a) JC>tfJfc-r.2><fce>lC&So Vyfcf^fcbfe 
mt, £tftQffi8 0 1 ICfcWt A°*£/A/C/ElC«fc 
oT^3ft57y-f;i/©^K©*§J& *l»9 0 7 
{Cfc V >T/tX*./Z /E tC <fc o TffiSS tlS ^ 7 >f frO 

[0 0 5 7] l7UybXV\tm&V-5 0 5<m 

tMEfiW4 0 5tt7O>hx>F1BH , yU-5 0 54:L-C 10 
^3*V5„ H10JC 7D>hx>K^J>yy-5 0 
50IBIIII&O**. 7D>hX>K^SS!^y-5 0 5©2 
O0±I8fcB*tt. RTREE 1 0 1 5J3J:tF7T>f/l/ 
•x^f X^y?"* (FD) **y5/al 0 2 7 <<?&«. R 
TREE 1 0 1 514. ;^;97y^S77>f;i/^6 

jfce-^^y u - 8 o 3 ©;i/- hortfefeotittty ht* 

77>f * ? y :7*# £tW ^.fe £tf iJ- FSW'J 
^KBWfcStffiHWCfcs. £©#S6©?8*tt, UNI 

^/S/^A««7r>f/i/S:3ay©*atTf. ffeb-fe. 
T, fc<fct>\ :77-f;i/##ftt-5^/Wx©M?£:U 

-rsx^hy (i^-K) ticioT, 

77>fM)7r>f^^^ l J7 , *tt. * 

©77>f;i/£:fr-:7>bfc:/niz;*ic#l/t©2*, *» 

lC©#^gre&5= UNIX77>f^fAr-7*^ 

t-14, ^^TWxas-fctfiy-KfcaiB. ftfetf 30 
[0 0 5 8] s&KffWcsww-si:, maxtryi 

003fc«fctfINITl 00 5(4. 7a>hx>FH88 
yiJ-50 5 ft*flBfb , *-*IB8C««a*l*- MAXTR 
Yl 00314, *!^3fb7T>^S/3>*^ XvVTV? 
i/^fA5 1 ZmbtWJl 1 0©^5r^t»T$>^e> 
tf>**T?©IBttfc3% , i'. INIT100514, A>f:/# 

tife^if d*»fca%+. R P L O PIB?!i 1 0 0 9 40 

I*. UflBv y - 5 o 5 \zft hxmy^WfemmZM l 

0 11 <DfflfflT'2b2>o 

[0059] RTREE PTR10 1314, RTRE 
EVXh 1 0 1 5<Z)gl3gie\0»K<f RT 

REEy^Moist*. naB^y-sosr^tcm 

SRI 0 1 7&*t8Siy:*M?»«. #SS?il 0 17 

li, hops' y - 8 o 3 ©;i/- has'teg 1021, a* 

*1021fflfi31019, j3«fctf3.©3i*§y;a.MCfc 

W5#:©giSt^©3tfw 1 0 2 3 fc-frtr. gg^-y--^* 

1 0 2 514. ^ 4 ^7^WfA5 1 Zs^toWll 50 
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10©, 4tf[^8 0 itc£f7&rt*4rc&*. 
[0 0 6 0] FD^vJ/al 0 2 714, 77-<;bf>f 
7s9Vf**t-*t*j S/aX> h 'J 1 0 2 9 ©IB?!J-e&-&„ 
3 ©IBWC14, r 5/ a t^503 tcftJM 

^WzyT^^j^v-JZhmuw-m, x>hy 

10 29*%6. FD*^yS/al 0 2 7rt©*iL&tl 

^^i4-e©7r-f;^f : w^^y^T*fes„ x>hyi 

0 2 9 14, -£©x> h y 3tf3Bfe*«W&*3&^ frfca* 
U fcO, f©77-f;W^-7'>'e$o»f7'D 

tfo x>h«J 1 02914, £2/X-5\k5 1 llCfc 

v^T*©7r>f A^WSP^ftf*/^ ^©|K»JT-1 1 0 1 
t. i^fA5 1 1 tcfett5-£©:7 7>f ;i/© i y - F 

©HB§IJ?-1 1 0 3^%-^tr. RTREE 1 0 1 5[*1©X 

yhv tckoTtl^stis-y-^y y - 8 0 3 ici4, 
7t--7>ayT4mk.KX&btex.yhV 1029^ 

[0 0 6 1] [/t>y^X>Kv«v7*5 1 7©^ffl] Ay 
*x>Fw:75 1 7tt2o©98h "ffcfct), 

yv7*i 1 1 3&£.mr-zf>mi7T4)w*yi 1 

1 7fe#r*. ;^V97"1 1 1 314#{C, £>>;*-r 
A5 1 1 ©ifeftf^ 8 0 1 A0>/'tt£& A*>y VTV? 
i/ZrrUS 1 3 ©tiffin 9 0 7|^©^ifelCV>y^'f 
£„ Vy-?*|*[©#x;vhy 111 514, 7D>hx^K 
yfx&l 1 l 8 4:/ty*x>K-rt:*4&l l l 9©53©B0 
#5:5i3i-rSo /'S^ufcw^l 1 1 3JC14, 7D>M 

y Ki&itefiiai 907 ^©-y-^y y - 8 0 3 ©;i/- h 
ifet(fSiS9 0 ipsa&zry y-©;i/- htcv«yy-rsx 

>hyj^*n<B B /Xy^x>K/^^6l 1 1 9tt/^y 
i/x> KS/^AflBRg 0 5©-8PT-&S. 

is©^ffi-ei4, ztibaTvuytnt. yxTi^Wtfe? 

[0 0 6 2] *-zfym7T4)\>VXbl 1 1 7(4, 

77 P| ;^-j/a>7'at^5 0 3 *^J^y y - 8 0 3 {c 
&\^xim*-7°yhx^z>&-7TJMztttz>3Ly K 
y 1 1 2 0 x> h y 1 1 2 0 rt«>a— tfi/Oi/ 

i&ltf^^^9 0 3 14, 70> hX> K7T>f AJtttt?- 
(FFID) 1 1 0 5feJ:tK7a>hx>I?;^i& (F 

p) lioeft^tr. !7n>hx>K7r>f^ilgflT , i 

1 0 514, ±S/;X-5\k5 1 lft(D7T-4MZlfr?Z>7 : A 
i y - KW?fr «b&So 7D>M 
>K^"Xi&l 1 0 614, 7D>hX>K^U7-r ^7. 

(F PR) 1107feJ:tW-^y-/'U*110 8tC 
^•W&tlS. 7D>hx>K'7 B b7>f ^7. (FPR) 1 

10 714, 7n>hX>K*iffflSI8 0 1Cfc»7<6SMt 

7T-f;«/©^ x yy-ic^rs-^b^-<^xT*$)5«, -9- 
^y-A'^i&i 1 0 814, *^yy-icfett67r>f 
;i/©;t^i&T*fe-5„ x>hy 1 12 0«©;^j'7y7' 
^rAffii 9 0 5 14, 9 x> K ^ 7* -f ^ Y X ^ 
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1 i l la^b&s,, ^9x>K77-f;i^-{^ 
?y/*iiii«u a-*a*-;«0 5 (b) tc«k 
^xffl&Zfr&yyJfr^TbAz&v&^myyJfr 
©^r^^r^x^y^T'&So #*t^mte©j£?S 

T*tt, Ay93L2/\*?v75 1 7&, 7D>hx>K7 
r>f WWW¥-l l 0 5i3J:tf7a>hx>K^*l l 
0 6<Z)VNl*tltCj:oT : foTi'-fe^"BltB^A^2/3.7 i -y 

lift LT^£*lS„ 

[0 0 6 3] [^-dfflBaWtSOBas^lfblTCBfft 
*tWEl JeKTClA. if<D£ J !>\ZLT7 : -#ffim>5 0 5 10 

&®7*fr&8W!-**. #*U*«flW8airc.i. 77° 

VS»C J: oTfgfcS ft* 7 r>f/M*. 7y°V*r-i/a 20 

f-^;i/5 0 5 li. 77V>r-i'B>7 
O"fe^5 0 3©TKl/^ffliaK0H»i:fty» UNIX* 

exec i/^rA 3 - /l/tt. ^7*n -fe X Kff b V *R 
§&£#;t5o exec J/^fA3-;i/T^*i57^ 

> KHfiH^ u - 5 o s jwawres* * e> ic-t&fc«>, i 

ib. 3d. 4. 7D>hx>KHH^U-5 0 5t«fL 

V^aiZyWDENV^&lCHfcr-t* 5e xe cVyyV 

j/s>ft#t*. £*uc*y, ^©SPfLv^n-fexix. 
^yKU*a3«ttl»l/CV*fc<-C%>, -7D>hx^ 
HHPS' u - 5 0 5 SrflWtSii:^**. f&cD^&k 
©ftftrefct. e x e cJCioTfWtatlft-f^a-fe^K: 
yuyb^y FHfiWy 'J — 5 0 5 ftattfeftC £ttf# 
£^-f ^*fett^SI57 r -f z. t =b BrtBT-fe 

S„ 40 

[0 0 6 4] yr-i)immmm^mtst. %\o>yy 

>f;«mount (V» M «f^Tf*«. UNI 
Xjf^l/— ^S/Xr-ATl*. mount(i77^ 

&<D4ittiKDy y - ft* u— r>f > y 5/ 

li, lib. 3 d Wm o u n t OA- > 

7n > hx> K£t&ffiN 8 o i <©-y-^y y -*mfiK 

y y - 8 0 5 LTn.-if l/<n4&«gHBI4 o 5 izmjM 

stietft, /tMWlRtt. a.— yi/^k&«effliB4o so 
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5 K36toati&v7y y - 8 o 3 <djv~ hc>j*x%,v$> 
s„ yyyti/ayte, *©>^x£tc*tts y - 
x> h y i o i 7 &fwtu -t©x> h y &$$2fy y - 

1 0 1 5lCi&0nl-§z:£KJ:oT, *^yy-8 0 3S: 

ftfe*********^ y-x> h y i o i 7 sr^ss 

yj-1 0 1 5^&S!ll|Srt&u mount (v<7:vhfl¥ 

[0 0 6 5] T^'J^r-^H^ynt^s 0 
y- 8 0 5\H<DyyJMZttLT*-7'yMttmT$' 
lib. 3 dp*l©^--^ , >-7r>^i'3>lot> if 
fete*- y > $ ti* 7 r >r MCfcf-f £ 7T>f X 9 

y -v *j s/ax> h y i o 2 g fctfyfcu *-^> 
^vt-^vi'x>Kn^ntx7 l 6/\j@ls„ 

XtiS- 3.©* v "fe - S> #5/*T*3 

-;i/x>s;>7 l sicfcoTUffSftSi:* -taste*, 
yty *x> Kvy ^5 1 7 ftlex;/ h y 9 0 1 1Wf&Z 
4v6. >>UifeV'y7"l 1 1 3£&fflLT, ±WA5 

i i\H(Dyt--y°y^tix\>^yr^ Mzftffot&rty v 

&7TJMztttz>yy'{)V7 : 4 z*7V7°*t>Wy9x. 
y?yy4)Vr4y<VVrf%i 1 1 ncA*ie>*v5„ 

[0 0 6 6] 7r-f;i**-7>an6il, tLX/T^x-l* 

s?>7 i 5 ^ ^y-fe-s^ensans^wxfijitjt 

iy-KJc*rt-**-^>K«7r>f-«/y^M 1 1 7 

rtCDX^h'J 1 1 1 9tCT^-feXf *«WT»J:V\. 3.0) 
x> h y Av 97 V 7*/7&l* 5 1 3 fCfetf *tW^ 

ftSsfj+sciciaflKft^r^^-f ^^y^"* 1111 

[0 0 6 7] r^y^-i/av^airxsos*^^^ 
y-5 0 5|^O7T-f;VS:^D-X-tSil, 1 i b. 3 
d©^a-X7r>^2/a>J*» ^f-f^7-f-;i/K 

«*»^-5*»s2RBfrr6. ^©7-^'O'fex'biaauTv^ 

J/aI> h 'J 1 0 2 9 *jm\Z U f=/1>f XBBWT-fc 
7yy°i/* : rt*5 1 3/siiSo J/^fA3-^x>y> 

»fT-fiJ:0t i J- \mm- i t^\^xz.(n>yy>{Mzn 

■T*X>hy 1 1 1 9 £ jf.Otf.5o i^VN-C, !©77>f 
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*1 1 1 lfc&SbT, A^y^r>y^>^A5 1 3|*f 

;i/y* h 1 1 1 7^e»x> h u 1 1 1 9 znm-t&o 

[0 0 6 8] [a.— vfX/^fo^v'JTvrf'Py^^T. 

7-i**@mhtz.m&T4fr(D$m'. mi 3] *v>?t 

-fe;*5 0 3 0>7O:/hx:> Ym&W ; -5 0 5ICfcwr 

Jgj£$*v5, ±$/;W»5 l l*>&©#7r>f;KZ)^ 

xfA5 1 lfrejCD^r^^ntf-fcOTtSAy* 
7>V^fA5 1 3 IC£tt5|gffrZ>*gfll», 
A5 l lft©77>OWcte£B!ft£*i&<,\, Sg£ic, z.©- 
dill*, 3l*/7*7-1»s l l b*\ Ayfrv^fA 
5 1 3±lC/1y?7y:/3*lT^5'7T-r;b£^H - tS 

[0069] 7?>f )iimmy y -4 KX'&zm&izgm 
^rA5 1 sj^rft&^r-^wn^-fe^jrrs 20 

LT^>tl& 2o©^fi»5 1 lfe.fctfS 1 3 tt^tl 

S)0f^^5 12^ /*y*X5/K"0— ^5 1 5£:£ 

fcV^>*7\M:©:/P1z;Ui, lib. 3d (5 0 7) 

hx^ KttH x V U - 5 0 5 &:£LT^&tt*U;£fc£& 
v\, $e>ic, ^yy4JV<Da\^~(DWMiM^(0iy^ 

;ftT$l&$*i5Z.£5:St^£lc-r.g>fc«\ BUBS'*"?*** 
[OO7O3 0131C, 2o©tfT^M302 

(a) fcj:i)fi 302 (b) fce>rftc&$3:7 7>r;n 3 

2 5 fc^Stfrtfc^-r A 13 0 1 OMK&g*?. 40 
* M**-*^*-/t3 0 5 QSB%ttf) 33<fctf*^* 

M 302 (A) lC*fLT&-r>T**3 0 7 (a) 
>J, taM302 (B) KMLXitT 1 ^ **3 0 7 

(b) T-feS D **te&§5i7r>f;bl 3 2 50>|i3 
-CDntT-fc^S,, taM 302 (A) ±03tf- 
ttntf- 1 3 2 5 (A) T-feU, M 3 0 2 (B) 
±©ntr-«3bf-l 3 2 5 (B) T*&5„ 3£IC, # 
tfXh 1 3 0 21*, ^fl>h*D-^5 15t*U 
flfi^CD^h 1 3 0 2*»&^y*7y7*vte-$*fe5fc 50 
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iT^di^T'^S,, *7M302 (A) ICfcttS 3 
0©"7"a-fe^ 1 3 0 9 (A, 1 ..3) 1*1 i b. 3d3 
-K5 0 7 77>fM 3 2 5 £^7r>f ;t/fc 

LTJIS-rS 7 □ > hx> HUH^ U - 5 0 5 
5„ t^M302 (B) ±CD 1 oro^Dir^ 13 0 9 
(B, 1) tt3-K5 0 6feJ:tf*©J:^*!7D>hx 

> KISRy'J -fe^-r*. h i 3 o 2i*svmck 
v^ry^fcbTflM&tsfc*, -/a-trx 1309 

(A, 1..3) #m&2&mr Ctfcfc'fe, *XM3 

0 2 (A) ±®ttH77>f;i/l 3 2 503hf- 13 2 5 

(a) «:sas"r««f^> rfcc, 

*#ft«>l6*. ^m^vt-ys^ (A) # 
*XM 302 (B) ±©;1'yi?x>Kt-A5 
15 (B) i$ZtHZf&gLX. iS77>f;i/©3^-l 
3 2 5 (B) C»LTHlM»a*«f^fe*ftr«. ^ 
D-feX 1 3 0 9 (B, 1 ) #3lf- 1 3 2 5 (B) iZft 

^>^7>V^>yt-J?5 12 (B) 7*** 
i>K*-/<5 15 (A) liZltrtCj&gbT, 3tT-l 
3 25 (A) ^LTHl^HliM»iif^fc*ftt*. ^ 

tU -f<7)^^ 3tf- 1 3 2 5 (A) fe«ktJf 1 3 2 5 

(b) Km-&mz&&mz\zmvm&x-4Tbti2><, z 
<D&5*&-**frt:9mt&i'D<D%m& tcp/ i 

PSri8CT^y^7v^iivfe-s;5 1 2 SrizlSZ.t'r 
[0 0 7 1] %t.5AA 7<y^xj/K*-^5 1 3 tt, 

ya-fe7.i 30 9*^7r-f;n 325 (A) tc#u 
T«*ii»«M^S:*frr6©i:BW»c«li77>f^l 3 

2 5 (B) ^LT«3S5i»iftf^S:**Tt-&t>»T?tt& 

*0>%gk 77^1325 (B) C«f*|fi»m 
LS^li, 77^1 325 (A) tCSrt"* 

So -e©)^ J/Xfil3 0 licit. U0877>f^/1 

3 2 5ICMt-S2^0)^HiU^^IBT'fe-So H 

1 ©ig*ffi Liwm r7 h ^ »y ^^*m u j iSf^T*& 

6. 7b^«v^^*mLfi^li, SSS!77^13 25 
con if - K— JDffiWfeSigaW&v * H * IC&B a 

^0D^li#tC, Si77>f;H3 2 50a-*;i/3tf 
-IC*N-^^EO#^ii*S^^71-S *T*^8UT 

r>f;n 3 2 5©3^-ic-Mtt*^t7n«j&e>«:v^ 

•^IC^StU fltoT, •bWtta*lTV^««77>fA' 

-Stttf&sj^ic, «877^-n/C»i-*»eai5i«- 

[0 0 7 2] ^Sii«^i:|iIB^*mL^©liai 
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tt. S$37r>f;H 3 2 5lC*f-f5 2o<Z)h~ ?x -f 
&to*>> 3 2 7£<fctf$&?*ffiU — 

?>1 3 2 8lC«feoT^$tlSo #£j£#r— *>1 
327?:tt6^M302lt 1S8S!77>f ^/©n- 

tf-ic^-sfg^m urn* tztem%&&tmz 

mi?Z>Z-Z.1&$&~Z%>Z>° fg#ffiLh-*>l 3 2 8 

*m~t&-fo* M 302H n-*;i/=itr-ic*ff 

ftv h 1 3 0 2 tiu 7 h 5 v *S8#ffi 10 
ffWefeS. *XM3 0 2H 1 — ^ 
L&V>#£, ffiGDJix* h 1 3 o 2 ic-e© 1 — * y 
■TSo f£tf>^T*lfr©** h 1 3 0 2T?§g&#gfcf£# 

-S?5 1 2felofett:. l\*j9Vy"J*vM-Vh 1 
2<Z>fe&Kl^Lfe^*;MCN-?>£i£S., Zltf>i: 
•Mcl — ^^Sr^srhlcfcoT, jfcx h l 3 o 2 te, 
msfrr^nsi 3 2 5©i-^-c©D-*;i/3tf-{c;fe^ 

77>f;i/l 3 2 SCDR—OD— *;i/3tf— tcMLTJlH^ 20 

[0073] (DftfeBStSlctifefc: l o©** h l 3 
0 2tf>»jb<*gi&*r--*>l 3 2 -€-<7)^ 

flfiOD-t^TCD^M 3 0 2lil — 
V\, V^ncD^N^Sii^h-^^l 3 2 7&«U 
&V*I§£. -t/<T£>3tN*M*^#ffiLh-*>l 328 

WftVfePtL&VMift;* M 3 0 2ttV^^S:ll#-tS 

ft** h 14S£$&# h - ' 9 y fcl4ig-£-f ft Z: H 

#HltBT'&ft„ 
[0 0 7 4] J/^A 13 0 1 ^3oRJ:CD^ h 1 3 
0 2£;rtftfc£> *S&#IM&*. 
13 2 7 ^L/feV^^t©^7, M 3 0 2«N9*S*l 

©tf* M 3 O 2 tCRSgSJlft. BS8li> .fctfJS 

/t«y*-S?€:l8gl/Cfx*xlift. £©*3&>W*-$; 40 
3-*/l/**JC*oT««SftTV*« I S I 

st***. i s i sn raa«^«»#©«Htt©» 

fti§fi!(Reliable Communication in the Presence of F 
ailures)j , ACM Transactions on Computer Systems, 
5, 1, 1 98 7^2^, f4 7~7 6/<-y, {C|B«SS 
*lTV*ft„ fE*ffiL/l — *>1 3 2 8©t§£-. 

h-^fc&^ftzttf-e^fti't-©** h 1 3 0 2 

tt, r-T'&ft. -£©&S 

^ft'ilfcfcfc^. S£i&*h--*>1 3 2 7©#^ ^ 50 
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— #>1 3 2 7 ST^fft^-©** h 1 3 0 2 

^>1 3 2 8§:^-r-2>o ftf#©#&. ^£j£#h-*> 

1 3 2 7 *m*3-tZ>* vlz-5>ttfc£ 1 o^fft. g£ 

moms, m&$>ofcx m 3 -o 2 «. m&&& 1 — 9 

> 1 3 2 7 *£SRc#*-«t<»c ^»mu h-* > 1 3 

2 8 *m~?Z>-f *T<DiSs* h 1 3 0 2A^&S^ vfe- 
[0 0 7 5] ^"OIZ^l 3 0 9^eacDJ^7. h 1 3 0 2 

±®lKH7r^i 3 2 5©nbf-tc^£i&*£"tft£: 

«)(Cli, 2o©^bW-34X&WU#fc<bfcV\, 

• £®^n"fe*jW*f?S*iTV*6#a. h 1 3 0 2ii, « 

T >f MC*N-S#Sii* h-^>1327&^LT 

• jfo*M 3 0 2A®tt087 7>f;i/l 3 2 5©ntf-{C 
Aftftflfi©*:* M 3 0 2^6><!>5ts^T©<fSSji**W^ 

[0 0 7 6] r- 1 3 0 2 #£&*h-*>13 

2 7 &frl/&tM8&. tit©**. MCtt£&»l — ^> 1 

3 2 7 &&<SV\, -ffi^JixX h 1 3 0 2 
tt/^iT7v^Vt-f5 1 2lC;J3Vvr$&&»r— 
^> 1 3 2 7 SrSfcU, -etlfCkot, S2(D^*«fc 
^tiSZli:, -t«sto"&, SMWW*^. h 1 3 0 2tiS^(Z) 
ytyirTy^*'8>-fe-S?5 1 2T*^$tvS^g*^T 
t-5*t*^l!77-<M 3 2 5(03t^-^:^5IL/^eV^Z: 

[0 0 7 7] #*LV*3QS©j|9irci*, S^ii*h-^ 

> 1 3 2 7 fe^BUfc^li, h 1 3 0 2±© h 
-^>if-;U3 11t, 1 — ?>77-<;H307 
i:, l 2 SrSMLfeWR^T-ill 

^/l 3 0 714. *XM 3 0 2±l:3i;-fetf**ll 

K77^13 2 5lC*N-SfUg?5:*-rS 0 

^l/— r-f y#Ss^J±<nu'y*?y>fV'7*y7>7'2>ri* 

b^HSS<D^ffiT*li, h-?i/7r>f;i/i 3 0 HZ&tt 
ZW^it-O^i 3 2 boM^zmr^^-'r^ y 

^^■rAD^^Sr^mUT, -e^SSS^rW ;i/l 3 2 

[0 0 7 8] MAtf, »*LV%HSS®^ffiT*l4. 
*S-^M4. ^S37T-f;H 3 2 5©i!gi&ttc*f1-£* 

) — ^>n>y^ilbTl^gStuS. I — *>*-/U3 
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ill*, #£&*h-#>£«-f5ii:&3tt-*yiz- 
^feStrofe 1 — £ > □ <y ? &^f#-t 5. 

h-£>irWU 3 1 1^£j&#I — *>0«y*&;£ 
-rSRgy, *XM30 2±THfT*©^a-l2^ 13 0 

914, HBH7r-f/b©n-*^/3ii-K:*ff*rh5y 

*tt*ffib»ffc mtoM&muafa tfatmz&zM 

h-^>7T-f;H 3 0 7tC^S^P— 

[0 0 7 9] {fc©**h 1 3 0 2tfg£&*h-* 10 

3 1 — * )\ 13 11 I4#g&# 1 — 9 
>a«y*£fi£SfcU 1 — *>fcLn«y? (fifi©P*y?i: 
fc^^. h-^^-tJ— A13 1 

1 3 0 2lCfeV^^S7T>r;bl 3 2 5£#£&tf££ 

£&frh-i?yi3 2 7£#t S^Xh 1 3 0 2*^© 
Ay>?Tyzf*yte-i?5 1 2lCfS^-tS 0 
[0080] i/X-rA 1301 C!)i&m4JSlT©iiy 20 

s 0 n— ^u/^n/^y irry^7r-f^S/^A5 o l 

©!$WW3£^fcJ:e>tC, lib. 3d (507) 
14, ^{7r>f;HcMi-S^S:^7-tST^U>!r-^ 
3>yDtX5 0 9fl)3- NZ&WlZ>£r=.ltgmiZ;U 

U-5 0 5icJ3v^^37r>f;i/i:LTJIS$tiSo > 

7,7-1*1 3 0 1 V&mZnZ 1 ib. 3d (5 0 7) © 

Ei 2tc^-r$^*^"ee^#i^.So fS3 

fT©get_write_token()B®SCl 2 0 1 14, MSii"*** 30 
h©l — *>ir-m 3 1 ltC#£&#l — ^>1 3 2 
7$:i|^-r^„ *-©3*;*b©| — *>*-;U3 11«t 

WSii* h-*>1327 fc^t* £©BS&l4lft 

1 3 2 7 $:;£LTV^^&^^^§£, ffi©**. MC9£# 

•9— /II 3 1 lj^£$£*h-*>1 3 2 7&;rr5 
fc, ZfUM* 1 3 0 9{i^4t?T^5i*i/^-rA3- 
;bsyscall(SYS_write, fildes, buf, nbyte)&H?tt- 
£ 0 -£©f£, Wfi*5 0 l©8WrW*'<fcJ:5C < gB 40 
$14, 7D>bai^F^S^U-5 0 5^^ 77^f;i/ 

yfe-y 5 1 22MS©*;*. h 1 3 0 2 
izmbtU #£&*h-*M4J$?;»3*V5 (12 0 

3) „ mn&frv-vyi 3 2 714, ngcteucbT, 

^T^M 3 2 5 Sr^Jg-tSVA'ftWD^ h 1 3 0 
2_hOD*gii*^fC*fLT : fc, $*#3*lfcWU4fce> 

fcvv -£©»Siil, ^T<z)ICSl«^®[7r>f;n 3 2 5 

©^T©3^-K*fL-mb*U ^^©^HttBC 
Pfi^-C'^tlSo 50 
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[0 0 8 1] [|CtlN&Z}ffffl&^:Hl4] 

Jg©7£ffiT*l4, #*£;tlfcifc;X h 1 3 0 2_k©1£$f7y 

>r;n 3 2 5©ntr-tcM't'SD>v^-7r-f;i'i 307 
oiWi «asa»iW^cBB*"t* 2 oon^i' 
S= 3£l©D>y*l4, mg&frb-?yi 3 2 7#** 
h 1 3 0 2±lCfe5;fr£?e>fr&^U f|2©n>y?{4, 
^7r-Y;H 3 2 5©3tf-tf, aifcfcX h 1 3 0 2 
±(D^O-feX 1 3 0 9 K«k5g#i&*&Cftiffl"5JteT'&5 
j&^fr&aVT. 01 4 {C, #*U>§g&£©?£JI&C£V> 
T 2 o©D >y 9 & if© J: -5 iZ LT&M-f ZftZB 
-To K140 1 lib. 3d (5 

0 7) <DS^ii*^lCMt-St;©T'fe5o O'^S:^ 
tffI^cl4g@KT0KEN_RBGI0N (14 0 3) tC«koT^$ 
tU Z.tll42oCD7^-;i/K&^-t-5= n*y# ©STATE 
14, S^>i*h-^> 1 3 2 7^*^ M 3 0 2_hlC& 
Sj&^fr&RU ay*©T0KEM4, ^O«13 0 

STATE{C«fcoT^3tlSD>v^l4, h-*>l 3 2 7# 
ffi©*:*h l 3 0 2_hlc&Si:g, n-#/i/h-*>-9- 
-/11 3 1 llC<J:oTfMfia»y^Snfc**^3n 

[0082] mgLa-Fi4onz£^Tffi&znz>ffl 

m$&TF<Z>mVX*2b2>. fl3*7K^3*t5«fc-MC, n-y 
^14 035:^1 — ^yyy-Oll 3 0 7©fK*Sc#l» 
t!Cf d2token(C <fc o T&s83 Z.©BBIW4, ®»77 

>f;n 3 2 5©n-5ij;i/ntr-©7T--f;i^>rx^u^' 

* S: £ U , M^c 14 0 3 fcig-f. *©^y 
77^1 3 2 5 lC*ff SS^ii* I — Wl 3 2 7*^ 
n-#;b** h 1 3 0 2f^tCfeS^if^^S:^-rs 0 
3.tll4, H4 ?? 1R0c 14 0 3 ©STATED >f K© 
3f > O *y 9 S:il#-r £ 3 £ \Z Jn o T^ft) 

^>13 27l4a-*;b*Xhl 3 02_hlC$>So Zl© 

n v ^amm^mx't^^m^. mm^- k i 4 0 1 14, 

h-f A 13 11 AMffi©*^. h 1 3 0 2±(D*ff5 
fSl — /^C| — Vyi 327&g*fS^^ 

1". S4«T*14, ^ii^h-i'^l 3 2 7#D-#/I/ 
^ h 1 3 0 2±lCfeS*^e>^S:MSC©^n-feX 1 3 
0 9#>|Hlsrt*££J:-MC, ^SDvy^©5l^?:I^S= 
[0 0 8 3] ^ii^h-^Vl 3 2 7#a-*;MCJR| 

■6 «k e> IC 14 0 3 ©STATE? KtC*f LT *j 
e> 1 o©D >y ^M**^S*vSo ^gl4itll4^a »y 3f 
>^Tfe»J, 3-Kl4 0 1&^b'tV^^DiZ^l 
3 0 9 14, STATElC*|-r S^t a 9 ttmt S 3 i: # 
•e^S^T- (-t?5:t>t», ^ii^h-^>l 3 2 7^D 

-*;wcfijfflBrtgic«:s*T*) mkv men) > -e© 



2t>\ W^yr^fjvi 3 2 5on-*wt-A©|g 

&&<D[%g££i)\Z, tifi#£>7ftX h 1 3 0 2^1^*1 

[0 0 8 4] fc-bSA/, n-^l/^hl 3 0 2±ti 
§37 7 --OH 3 2 5{C^5gg&<&£tfc!*T^Sfl6tf> 

^-fticD^a-fe^ 1 3 o 9 1), sTA-rEic^f-rs^n y 

bfe^D-feX 1 3 0 9*^T0KEN_REGI0NS:O^^g?|^f S 

t#T*£5. 3£lc, n-^;i/h-^>-9— /^l 3 1 1 

tf, ffi©h-^>"9— Ml 3 1 l*^M37T>f;H 3 

2 5lZ*ftZ>m%&&b-t>yi 3 2 7&f££-tS;*y 

12-^5 1 2^nm^t.. u-jj^b-ty-y-- ai 

3 11 liSTATEtcMt-SSMfSo y V D -;*> 

;i/ h - ^ 13 111*, y 20 

? Sr^-TS-r^TOD^n-fe^ 13 0 9 #^£i&#£^£ 

)lh >^14. STATEfC^tSgWt&Dy^&gtt 

ffiCDjft;* h l 3 0 2lciHe>tiJ , c©i:|HlC^-v*;HC<J;o 
T, -5-©ZLi:S:^6>i±S^'Vfe-yS:fl&«)/jNX h 1 3 0 
2'\i&5„ ^*;WCAft6*ifc;*>y-fe-^4, iHe>*l 
fcjg^T-PJif U ffi©** h 1 3 0 2±<D h 

>K 1 3 1 1 (4, mm&<DfrX h 1 3 0 2_ktf> 
/ty*X2/Ki?—.rt5 1 5#. 1 — ?>1 3 2 5**1, 30 
TV^^X h 1 3 0 2 ^©f^T lyfe- 
^5 1 2*WmhTd&.\Z<D&. STATEtCjitrSfMtfin 

[0 0 8 5] m>ib* h 1 3 0 2 _hT*^S*V-5HR^ 

*m vmtumg&frimcnmMi*. h - * y 

1 3 2 7{CBSUTt^LfeG)t««lll«{C, fg#ffiUh 
-*>1 3 2 8lC«koT^S*lSo MH#Cig#ffil/&l£ 
frf S^CHz* 1 3 0 914, ^*ffiUh— ?>1328 
*fet4#gi&* 1 — * y 1 3 2 7 M 3 0 2±f: 
&Sfrife>^£5Vth-*>:77>f;i/l 3 0 7<D-BiZ 40 
^5#*Oy*&Jfc#rsz:£5:£-m#£, li 
b. 3d (5 0 7) ft<Z>a- K&^fr*- 3<Dt**tf 
3*cHfcbfc#&, :7n-fe*i 3 0 914, b-*>-9— m 

3 11 #fg#{fjl, h-9>1 3 28 fcf&CDJft;* M 3 0 

b-?yi 3 2 7lCO^TfiWLfc©£n*&CUT&# 
3fclC, ^Ut^l3 0 9tt *<Dh-9y*& 
-$-ffi®\Zttt2>Mmu v V %MW$ 5 Z. £ SI* 
ffibl — 1 3 2 8#5fc;*. h 1 3 0 2\,Z$miT2>t.X' 

•?uv*yf-$-z>. b-vy&mm-t&t* ^ot^i 50 
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3 0 9H ^H77>fM 3 2 5<Z>D-:ft;i/nfcf-lC*f 
"t «5= ^D-t^l 3 0 914. 

□ -^;i/3if-*Mtfi©^n-kx 1 3 0 9{c«koTS^TS 
<, fro, A>y^7^y^^iz-^5 1 2izRmLXA 

[0 0 8 6] mzmLtz£$iZ. mz&frh-tyi 3 

2 7$:^f-5 h-^^-y— Al 3 1 ll*K»ffiL/h--* 
yi 3 2 SfciS-^-fsziitfT-^S,, #£&*h-*> 
1 3 2 7SvfH-£h-*>-9— ^1 3 1 1jWB#&SW" 

1-&<Z>&#*>, mH?TJ )\'<DU—fiJ\'^-\Ztti-2> 
Uytzgmnyyfrb&mnytizWtmu w%&& 
/<y9Tv7'*'V*-&5 1 20>fc#)lC<ffiMLTlr>S^ 

TlCfcU, ^*mt h-tyl 3 2 814, 

1 3 0 2tcaiSf1-S= 

[0 0 8 7] T-f MZtttZtfffivyy : Ell 

5] dxxM 3 0 2ft(077V>r-i/3yy°uizzi 3 
0 9, h-^>-9— 3 1 1, feAOf/Xy^x^F* 
-A 5 1 5 (DWlft htttZtim V 1 3 0 2 537? 0) h - ? 
A 1 3 1 1 :7niz*i3 09, 1 — * 
3 11, £J:tfr*y*:n>K1*Wl5 1 5 & 

*i£= ^-XhlM=^m^r^)^\ 3 2 51C59LT, i*i 
e>©#-7i/>©^figli, *<D7T-4MzM-?2>m%ikfr 

h-fyis 2 7ts£vm&mLb-tyi 3 2 stc^ 

#L, h - * >^Jfx^ M 3 0 2 Sr^lft-r-StCotlT 
[0088] y^u-7--i/3>^'n-fe^i 3 0 9{i, ^ 

iS7r-f;n 3 2 5tcggbT4o«)^«g&^-rs„ 

[0 0 8 9] 1. ^^L^m ^©^T'«, 77V 
>r-i/3y7°U-£Xl 3 0 914, &SS77>r M325 

[0 0 9 0] 2. TMy^^ffiUm 3©^ffiT' 

14, ^"n-fe>M 3 0 9i4o-*;i/3tr-fc*f~rs^a 

[0 0 9 1] 3. ffir^^ffiUm d<Z)^figT*t4. tt 

myy^fri 3 2 5tc^-rsfg*ffiLh-^>i 3 2 8 

£fcl4#£&*l — ^> 1 3 2 7*^ h 1 3 0 2{Cfe 

U, 7"ntxi 3 0 9i4n-*;i/3tf-ic*ff s^*n 

[0 0 9 2] 4. Z0mfigT-t4, 
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7>f ;i/l 3 2 SKft?Z>^%&&h-9>l 3 2 7#3ft "f. $I*.14\ TSgrantRtokenRP_TS C7Q«y*tfO 14, /t 

3.h 1 3 02tC&y, !/n-fe^l 3 0 9ttT3-*^3tT v^TV ^ yfe-S*5 1 2<£fc«)tC&S3*l&?--V* 

-fC^6#|^D U tfcot, Jg&tt&ttls& ;t/&&CT£e>ft&l7*U4"fce>&V> (RPJ , -:£<z>h 

HfrTSZL^tfT'SS. ^ii^S^ti, »r^^ $I2©TS) 'VDf^ffibh (grantRtoke 

1 3 2 5(DffiG)ntr-TVty^T^^$*lSo n) *yfe-^T'&£. IH^C, TSgetRtokenTS 

[0093] ^©g&i^e>^e>*fcj:-Mc, &z>wm i±, /t*»e>«i#© h-*>-y— 

»ffiUKJ&^©5g#l4, tahl30 2{Cfctt5^#ffi 10 T&t>ftZ»£mtto\ 

I, I — ^>l 3 2 8CDj|#fe«}:y t ^'D-fe^l3 0 9{C < J; [0 1 0 0] EU 50>«EgE*e>l4C#>5£:, 3o 

[0094] A^^X>K-t>— A5 1 5%$mtZ>7n [0101] ?>Hfl8U 503. Z(Dtf. 

•fe*<Ztffl!8t4, 7^'J^-i'3>^Dt^l3 09fflt flgT'14, D-AMah 1 3 0 214#£&*1 — *>1 

*lfiJ:tf4i:flSS8C|«»LTV^. 3 2 7fc*U ^DirX 1 3 0 9 SSS7r>f;n 3 2 

[0 0 9 5] 1. ZKD#SgTH4, A>V* 5<©D-*;i/3^-tC*f-tS-r^T<Z)fg*ffiLg^fcJ: 

x >K*-^5 1 514. mi7T-(»l 3 2 5CDd-# 0^£&#j^&|g^5Clfc#^tBT*&y, h-*> 

^tf-ic^s^^sffiSway^^L/T^e) -y— /ti 3 i nzwt&misb-9y&&vmg&&b- 
%&&imzm4Trz>z.iitfT'gte\ 20 [010 2] -mfrftLb-tytmi 50 1. r<zm 

[0 0 9 6] 2. iCEXRWett. JffiT'14, D-*;i/taM302tti*ffiLh-^>ffl 

X2/K-9W15 1 514. ^77-fM 3 2 5ffln-A *£:fU, ^CHr* 1 3 0 9 l41S$g:7y-f;H 3 2 50) 

[0 0 9 7] RhODZlil^^fc^S.fce)^ WIBEfb 1*, h-*>i?— /11 3 1 1 14S£&* h~*> 1 3 2 

14, ^M302|S© h-*><Z>mfrlC«fcoT3l£ji3 7 0>SI#*fel4S#S:-tS3il^T*SSo 

-$^So [0 10 3] • h-tr>*LWmi 505. 

[0 0 9 8] gt>1£$i&#£l4, h-*>-tf— ;U3 1 14, 1 3 0 2l4h-?>£;££-f, T^n 

1 (A) fc«fctf (B) Sr^^-S^n-feXCD^-T**) t^l 3 0 9 \$mk?r4 )V1 3 2 5©d-#;i/3fcf- 
S„ b-*>-9— ;113 1 114, 3 02 (A) 30 IZfttZT y *S!#ffiLt^<Z>»£||frt£;it# 

t (B) ©rat*h-*>S:^-r^«)lc*asicm*b«:^ «Tfre&y, ;^^i>Kt-A5l50*A^SI|77 

*U4&£fcV\> SI 514, 20CD1 — 9^-/11 3 i >f;n 3 2 5<oo-*;i/ntf-ic#^a.tf^h^HilgT* 

1 tC*rt-*«WTf»*. Ml Bfcfewr, #Rtttt# *»J. h-*>"9— XI 3 1 114, ^*mLN-*>* 

#1 50 1, 1 502 1 5 0 6 Zm-TZ* fctttSitoh-^^C^^mii:*^* 

3^14^-e^StlS. fcep©#HB#-#<D®$W)2#j So 

14, •€-<z)^T*^tis^*^stvs*&^fe«fctjm [0104] eii siz&tt&mmim&mLb-*?y 

fi£oT, *epi5 3H4, =ift&1 5 0 3* =t*!U 5 0 1 T'&€>. T^U-fr-S/a i/^D-tZ* 1 3 0 

t>tm 1501 ^(D^&^-r. =&^@^i4, b-v 9 #tt#ffiL 1 — * 1501 ©fsi{c#£&*i^ 

^•9— XI 3 1 11?^73ie>*vS^yfe-^^*T*S> 5rt&*Sfc, WffiSmi 5 1 2^jgZ.So 
U, Z.*UC«fcy, *y1Z-^#ffi<Dh-*>-tf-- Al 3 40 /11 3 1 H4^D-fe^.l 3 0 9 j^APgetWtokenTS (£4 

1 Uzm*>tl&Zk.*j&Z>a #0 3(Dg#tCP^LT. 

[0 0 9 9] Ell 51C33WC, ^■^nt^W^lZMLX 1 3 0 2©1 — 3 1 1 /\TSgetWtokenTS 

gtti&e>*i£;*yfe-iH4, -€-<d^od^PP©-€-141c^ (7*n>^» *yfe-s;«:j**. a-*;i/h 

i2!6>4xS^yfe-^4^'ay*ftT^$ -*>-9— ;tl 3 1 114, — *> • 

WLl*. fcPP 1 5 3 1 T-^£ tlS3®^l4, ft&© h h-* >^ (RwaitW) tCfeV fife© h 

_ ^ 13 11* &<OTSgetRtokenTS M ^ - * /t*» ^^^ii* h - * > STSgrantW 

yir-2;®!i!g*T*S>5„ *7S:, Z.<J«®^14, fffi(Z>h-* tokenTS >yfe-2;&Sl7^S*T*^»-rs„ 

^^--^t/vCDTSgrantRtokenRPJTS (rfUv9W) ^»Vfe ^fi|Oi&tiJ*^bTV^«J:e)tC, n-*;i/7^^ht4, S 
-^&£j*-t£o ^>yi2-i?©i&t&l4, ^yfe-i?C0*& — ^^Sr^oTV^H, fg*ffiLh-*>5:« 

^f, JBS'c, f*3^, t3£tf*<D*y1>-i?tf£2>1tmZ7Fi 50 1#1"S 0 TSgrantWtokenTS * -y-fe-S?*:®** 
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S£, jB»l 5 2 3jSlWiy. I — A1311 
14»£&*1 — >?yV$&l 5 0 3 ICAU, U-i})lfcX 
hi 3 0 2lCg£&#b-*>l 3 2 7*fefcSo 
T*, ^£&*h-*MC2H-Si^££Dfc#£&*gl 

a/batf-jcfcsa^tffftoru ftfico^xh l 302a 

[0 10 5] =b*>5^ v^tv©h-^>-y— ^1 3 1 

1 h - * > 1 3 2 7 tUWfi 

*3^6>«SSa* h-* > 1 3 2 7 SrSI^-rSBII&ffi^fe 10 

s. *©»£, tttti 5 0 2tcfev\T^-f^i/-^r;i/ 

dTUXA CRftmi 5 2 2lC«kt3T^StlTV>S) # 
gfrStu Wtfft©** h 1 3 0 2#«V&&» 

1327 fe»ra*;frtf«ttjfcsna. i©r^/druxi» 
14, ^©rtxhflMKjfcahfcl/tlfttSft. flfcfr© 
rta. h h i: bT|g£ £ *iS i £ 5. 

-S*Xhlt f&£©*;* M 3 0 2fr&©£$lcj&g 
lt, *©B*ft*mii/'r3W«i 5 o 3 &«sft*-*. n 

ti) 5 0 4^«a»l 5 24&ff^. 20 

[0 10 6] h-*>1f--Al 3 1 1J4, ftllU 5 03 
ICfcSi:^, #«B&*h-*>1 3 2 7«:#U 
©h-*>-9— Al 3 1 l^S^ii*l — ?>13 2 7 
&&tttt&fttls 1 3 2 8©lvCTifti&|g0tt- 5 

diltf-eSS. ^#fflLh-*>l 3 2 8fC*frSM# 
ICj^gLT, fcfttl 5 3 1 T*^£*lSig&#j6gz:So TS 
getRtokenTS (jSStffc) * vfe-5>EJ©Sl,T, 1 — 
■9— /tl 3 1 Il4#£&*h-*>1 3 2 7&M^U 
^£#©1 — 3 1 1 ^TSgrantRtokenRPTS 

1 3 28ttfi8* 1 t*. *©*££. Wtfft© h 

/11 3 1 lfcfg^ffiLh-^&^U 4fl»l 5 0 HC 
feS-rttC&So 
[0 10 7] #£&*h-*>l 3 2 7lC*f-t 

S&©T*&Si:£, £PP1 5 3 5T'^3;ftS^#£2^ 
So TSgetWtokenTS (Mfls) M#Kf£&UT, h-*> 

s i it*@a©i — *>&i**u ^y-t-s? 

5 1 2©fc»JC«ffian*^^*^/&aCTTSgrantBto 
kenRP_TS (zfUvVW) * yfe-s;fert<y*x> RJ— 
; W£y , 1 — * 13 11 ii^M 1 5 0 5 ICA 40 
S. ^ffil 5 0 514, ^flll 50 1*^1 5 1 5{C 
&-oT$m-f&Zt*)&2>. ZL©jg^l4, til501 
JC&S 1 — >7>*)—Xl 3 1 1 ^TSgetWtokenTS (M 

3 5JCoV^Ui^Ufe t J:e>{CtM^-rStSlCjgZ.5„ 

£U t — ^>t-;ti 3 i lro^httftM&b 

T^S©T*l4&VV£rC, ^yt-y5 12®f**M 
v>. 

[0 10 8] D-*;i/^hi 302J:©r^U>!r-J/ 50 
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syfu-txi 3 ostomy tJ)11 3 2 5©n-# 

fTb«te)t^*S*T-, h-*>-fr-/tl 3 1 ltetftfi 

1 5 0 5 ICt if* So fii»itf URf&ttte. £©!**© 
jj£JH, ^1 55 U, ^D-feX 1 3 0 9 *»&© 
APgetRtokenTS (tfflO — m 
3 1 HCfcoTSWR&ft. m 8 1114 
rftfCfSSLTflKr© h - * A 13 11 'VTSgetR 
tokenTS VUvVW) * y-fe-S?^*. #ac, h- 
*:/-UwU 3 1 ltt, I — *>&L-fg#ffiLl — * 

(NwaitR) ttffil 5 0 6<CAy. SB*ffiL I — 9 
y 1 3 2 8 Sr^S-TSo h-* > 1 3 

2 7 izM-?z> a -*;m#tt#*.^J{cAtiSo 3© h 

-#>£g^STSgrantRtokenRP_TS (Mtt) *y-fe- 
SWyfe-S>*5 1 2©^^r* < n/«H5Tfl»"t*fc, 

^tLT. ^*mbh-^>^ii 50 iaiohi 

5 6 lrtfi&I*. 

[0 10 9] r^U^r-S/a>^n"fe^i 3 0 9jWHBI 

T3^1 5 54*^3S„ ^©aC^tCfeV^T. I — 
■V-Xl 3 1 1 teAPgetWtokenTS ^y-fe-^lC 
fE^FLT, TSgetWtokenTS (^n>v^^) jlvt-S?S 
«S*©h-^>*- Al 3 1 i^y, ^©jsm, 
1 5 04tCAS„?^{C, h-^>-9— At*, ^flil 5 0 
41C33WC, fK&©h-^>1?— /11 3 1 lfr&©TSgr 
antWtokenRP_TS ^ yfe-S?&*SflH-*. ^©^ 

V"fe-^*SJie>*lS^-V*A'l4, /15 
1 5^\©;*y-fe-£?5 1 2©fe«b©t;©T*feS. TSgran 
tWtokenRP_TS *yt-J?)WIIM"8il, ^ffil 

5 0 3 ^©51^1 5 4 3^jgi5. 
[0 110] Cnm©j«tS:Hl> H16. H17] « 
*bv^aS©J«Brt?tt. RfflSli. ^S37r>f;i/i 3 2 5 
©#o-*;i/3tf-lc*ff S 7<@©ny #©-tey hie j; 
oTS^atlSo H16IC n<y*©HMl D'y^S:^ 
L«:l > tti«J5:e)^v>i/X-ri> 1 l 3 0 1©SR. SS-fctK, 
Dy^©5Btt©y^hT**. nyi'l 60 1, 160 
3, £<fctfl 6 0 5t4, -etnetU ^n«13 09# 
Si77^1 3 2 5©n-*;i/3tr-tC*fLTTh^ 
>y^fg*ffiLg|f^, JRMfe»ttUift. feiU^Sii* 
^$:||^f•tSfc«)^c^U^^t4^«^:e>Jfcv^^ ^y ^T*fe 
So O^^1 60 7{ju D-Wyj'i^W-AB 

l 5#WH7r>r/i/i 3 2 5©D-*;i/ntf-tc^ii 
*l$:■t■s^«)^c*L«:^■t^^^^^c?>?&v^D»v^'T-*>s„ □ 

y^l 609, 1 6 1 1, IS&Zfl 6 1 314, JBftn- 
h 1 3 0 2 lCfeS^7 7-f ;i/ 1 3 2 5 JC*rt* 

sh-^>tc«fcoTH*$tis«fce>tc, 

>V—A13 1 HC£9Tfi$3*V&. M^-ii, n-* 

m 3 o 2 itm&h& h-tyzmu *©«« 

1 — ^r>*- XI 3 1 114, «e«&»h-^>D«y^l 
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6 0 9£fi¥ifcU h-*>fcbny* l 6 l zzmmsr 
6 ©#n v V iztt-t&fits itWM. *Tfc?(I0>&& 

{C x «»&*S*lhWt(DfTOD V * 
(D&iCDU v tf 1 & HHftCfii?rr*£ t ttT?*«!V\ «*. 

If. N-^>i>--Ai3 1 1AM — i^fcuny? l 6 
1 3&«#LTVV5»£, n-*;i/jfc*h 1 3 0 2{Ch 

nizx 1 309(1 NRftK&ttUa y * l 6 o 3 10 
D-*/l4KS&*Oy* 1 6 0 5 £fcttfcv\ 

[0 112] #S bV\SSti®^ttT(i. 01 6CDO>V* 
[t UNI Xtf^ U— t 4 > ^S/X-r A0)SunOS:*^s 1/ 
— r-f yyi/X^rI>.tt=.liiSy stem V Release 40>«fc-!>& 

*fc«fctf#Wl&ny*K«fcySg£$*l,5 (SunOSMSun Mic 
rosy steins, Inc.0>iSNgT?&5) „ tf^l/— -r-f 

7r^f ;wc*fi-& □ y * &3?-f fe&lc&ffl-rs ziiit^J 

IBT'feSo 33 UT, #$lAN|g6&D7£J|g"e«, 016 
©n«v^n h "77 >f;H 3 2 7{Cfc Wt, I — 

3 2 5tCSIU^T, |BR7y>f/l/av1>f h#lrttf>/W h 
1Mb T&S^ r>f;i/fflD7f Sr^fS 3 i; ic «fc o 
T^3*iS„ *»7t47H 3 2 5{c*f-TS/W h^iJ 

uy hits JU &o mi 6©#Bv*tt*n«y 

[0 113] 0HC, #*UVNHfigtf>7£ffilc33V^&ffl 
1* 1*91*. S/X-ri* 1301ft© 

^r'fM 3 2 5<z>a-#;i/nb?-ic*fi/r&B3 

hZ£<awpi<D4rvi/a.fc. *s2arc?fft£s*i*osn 

z:e>LT, 7^i«i 3 0 91*^937 r-f;n 3250 
n-?!j;i/3tf-ic^sr v*fi**ffiU3y* 1 6 

0 l ftSfffLTv^ete, r-Y yifi/X^-Mt 
iS7r-fM 3 2 5ic*J^*sxa^ htiVtf hOICA 
#ay?&&'*'&. HH&c. 7 - a«i3 09^n-A 
;i/3tf-IC3lfrr*»S&*ny* 1 6 0 5&8^#LT^ 

1 fc<fctf 2 tc&Wa y * U > W h 0 izmmu *y V 

[0 114] OSay^®3(Z)Vybf>yii. S/^A 50 
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13 0 l(DU»j>?iZtt-?Z>mi ieffi!£rr--7)\'*$g& 
-TS. ^SU^S^f Al 3 0 l©D>y^H ®3£ 

3*W — ttS&lyTUfcHS'X^Al 3 0 lCDDy# 

y fcf 2/ ^li S L E V E t mtlXZ mfflV -MZ iotg 
tfrftrtC^J&StlSo (x>f. 5(A. Skarra), 

rsLEVE : j^yhmMnt-to&Mffiffliuvtis 

LEVE: Semantic Locking for EVEnt synchronizatio 
n)j , Proceedings of Ninth International Conferenc 
e on Data Engineering ( 1 9 9 3*£) #J& ) 

[0115] imt7 r<i Mz^&m&mfcton 
x. jmv>m%&&m^ii£<mmzisTmii<m<mft 

'9 y 1 3 2 7 fc^-rs** h 1 3 0 2*^®{7r >f ;i/ 1 
3 2 5©n-3S7;i/3fcf-{C*fi-S^a*&^U * 

.y-fe-^^faco^ h 1 3 o 2/\&y, -?-^t% ^ 

y K-9— A 5 1 5^, ^ y -fe-^C*|Jga4lfc# 

^ii*^f^?:, ^^fificDdxT. h i 3 o zwjymiiy* 
;i/i 3 2 5©a-*;i/znf-ic*fLTI^f'tSo ^<IS 
D^ii&Sf^^K 2o®«SS|7r>f;wc05 
•tsv-h (|g?U) -v-^ (W^r) S:«e)^r{c*« 
e> 3 ffiss^TWMf-r^r©*^ h 1 3 0 

1\Z&^X*m-Z%>Z>t=.V>, ^ii*h-^>1327 
^■tS^x h 1 3 0 2li^TO«fce»fciitfZ.i:*^rtl 

T-fes. v- h • ^-yzfi^ommzw^-t^xa) 
#^*{c^trs#sii*^y^Ty^^-fe-^5 1 

2&i^sfU3yic, jjNXM 3 0 2ii, n-*;bntf- 

V-i^f^&fl^-TS^yi2-^5 1 2Srflfi©^ h 1 

3 0 z^m&ztmzmx&z. ®s!77^m 325 

^©■f^TCD^X h 1 3 0 2±TWT-&£fc«>, 3 
h 1 3 0 2±T*RI— ilJ&So Z(D7ZfU-?-<D%m& 

^>&#t«j»«^hi 3 0 2±©y-h • -v-voyffiZk 

^l3S-r^TCD#§ii*^5:ffiG)3jxX h 1 3 0 2^ 
5 J: y %i*o MWIfe J:tf * >V b »7 - ?9EKls* 

[0116] a&jci¥iwcBWi , r*^ 

TCD^ei^^T-^m-rsr^^T'^So h 1 3 

0 2#2^©&SS!7T^;k -f-**>t., y-h$*ifev 
x^y^h^r-f^feckUfSlif^T^^Sr^-r-So vx 

tu y- h • ^-iW^*^f7r>f;i/^j:tJfvx^ y 
xhyTJMzMisTmmmzmff-znxmt-*-?** 



&&SLT*f;b*i5» tfcoT. V- h • v-i/WE©B# 
gOXtefc-Si:, "t^T©*;*. M 3 0 2 liRl— ©Sg#r"7r 

h 1 3 o 2i*-?-tii#y- h • v- 

#©*|j£&;£-rs;* fefficfrS-** M 3 10 

^©jgjt&HKicii, v-h-v-^je&f 

• 7-2?#fffi©&fc*. h 1 3 0 2{C*fUT^T^*lSo 
BHWcatfrLT, h - * > h l 3 

0 2»4S8W7r>f^«:BSI»WlfmLT, Hl5tite«8 
j£fS*srte-yfcflll©#*M 3 0 2sn&&. fcfeS 

/i/**y :7 b ftfi©-r ^t©** h 1 

3 0 27b^CD£/x;i/^.^yyhcDntf-S:^-rs#^fC 

to 1 1 7] [^^r-r^^T^ir^Oh^^iff 

IW©--Jtttfc«iiE"*S. Sfc, ^7r-Y;i/->x^ix 

>-tf^^a>i:^ T'^-fe*©^-^*.^*:* 
#-CDHaT * 5/ a h 9 >V9 is a >®«tt 

6tTfi«ayT»6. 7T-f/l/f W©#l/3-Krtt, ^ 
n ^ 5 A P# r $r^ffiLfeEE»&IB1i-rSM14readnu 

dnumfc-f >*y;*>hf 5o felEU BHBt©'*5*-* 
y^MS^t&LT&S. 40 

[0 118] for every r in f 
read(f); increment_readnuniO; write(f); 

[0 119] P(D^<-Di)^y7.9>7,mm\^XM 

I/a-KlcfcW«— *ttS:fiaier*«)lc-H>T»t*tev\, 
»*P««rftH»ffiLfc1««»*. P^readnumS:>f>^ 
y^>hLr&f ffi©:?D ^9i»tt 
r©fl»ffiL*fcW»J^fef?^ft'W**''*» Wfo 

ffib — f>*y*>i — «ea*©5/—«r>*tt. rh 

^ * LTTOt^£ r tC2ttS#-©l&37 * 50 
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[0 12 0] S!H@(Z)h9>if^2/H>#^*%V^, 

^5 VldJ^fCS/— -!r>^. 2cexclusive_lock(f) . . .unlock 
(f)C0J:^^y5^yT'<<S^T*&S„ -B<D 

M£tfx?:#tiEt-£ i: £ KMfc© a y 9 &K$ L&tttUi 
fc&*v\, tH*# 2 o©7 r>f ;i/ f lfc-fctff 

2©ftWfcflt#L, — ■e<z4i$RttttCD7r>r^f 3 

read(fl); read(f2); computation () ; write(f3); 

■tl/T, :7°n^9Ati^T©<fc3lcr©$/->r>;*&n 

share_lock(fl); share_lock(f2); exclusive_lock(f 
3) ... 

unlock(f3) ; unlock(f2) ; unlock(f 1) ; 

b*»U ^n**^i*KtlflR©ay*fcB#+*£» 

[0121] BBfiw!>*/<i/— y--f >ys/XT-Atta-* 
ir-rs^y^^^fc-yTK-hUT^ft. l*»u 6m 

y, Wcff Kny^ttffiJfcMiWT^yXAfciEW 

« h 5 >if 9 y 3 ^flSfWBft+^JCiHK- h LTV* 
jfcv*. 

[0 12 2] ii*efWiLfe«li7r>f ^/S/^Att. 
■6-S?©»fc*W>fci-6^'a ha^sasw*. 

[0 12 3] &*Lv*£gfe©Kairctt. ^r-f^ 

* (curSeqNf) fc^tfW*. «SS^r>f ;i/i/X-rA(i, 
^n-fex*^^ y - 5 0 5 tc f SrfWW* i:* (£ 
iiz©^y y - 5 o 5 \z f *mtoirz> 1. iccurSeq 

Nf ft 0 lC»fbL, ^'□•feXAWiteO^T f ft^M 
-rSfcScurSeqNfSr-O^y^^h-r-So 7"nt^P 
H. f tC*N-S^*ffiLh-^^*fcttSSii*h-^ 
> fc^-tS ' i: ©-SPt LTcurSeqNf Z. 
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(VU-fVV) T*&S„ -ftcfr)^ curSeq 

[0124] WL&ms-tzt-tb^ zfu^Pity^^f 

o_nx-mi7 y << k f fctf-y^-rso pttmiiz f © 

^5*mL3;fctt^£&#&-tS£:^ TXtecurSeqNfS:^ 
mS^ClocSeqNf tC«#-T S„ P tffcC f ®gg#ffi 

^"Sfc£* nttlocSeqNf&curSeqNfi:it8( 

writer T^S'aS/ftPftWHU *®»SSIfcjB-r. 
[0 12 5] «Sl77>f^^TAIt f-yKn»^S 

So TC?r:/*t/3>a^©h-*>£il:£-tS£: 

[0 12 6] U^7x-X] TXCDftMNffiitt. UN 

I Xjy# "7x— ^.open/close/read/write©i&ltffe<fc 

XftlC^-feMfcStlS. TX«U errnolC^ffSfTfefc 

ffitLTErx&j^-tSo z;*U£ h?yV9i/a>tb 

g^CreadteO fc«fctfwritetx() £j£iTtSo Zltl&te, 
^T-fJWOlfcaJCT^'feXU Mfd_set* (>>^fA3 
-;i/select<Z>#£-fc H?^) 33 <fc tftx.t*©;^ ;* - # & 
So fcfeU struct txt {char *buf; int nbyt 
e;}T*&S„ -^XXV^hSA, SE*ffiL*fcte#£i&*& 
^S^WMCfcfLTfdjseUCizy hdti&t?? MC<fc 
UM£fc&R?tfffib, EIXX9H»B©»^ BSitti, fd_ 
BetlC&wr. cu^SeqN*^bUTV^S7T>f;l'^^W1'®•t 
^T©tr^hS:^UT-rS. -f .v*7:c-*;|3J:lHHR 

[0 12 7] • open(char *path; int flags; mode_t id 
ode) 

flagwW>JXfc*t*^ M^SSlocSeqNp ath S:OlC*J 
WfbU 0_TX&flags^e>@OI^-rSo 2/*-rA=i-;Ucpe 

[0 12 8] • read (int fd; char *buf; int nbyte) 
f dT-tf- ^>bfe7r>f;i/f lC*frtS^*ffi L h - * y 
£Sfc»-tS. fdlC#LTOJTX#izy bStlTV^V^ 

S/^-rAn-^read&l^tJfffiU ^*fflLr— 
S:fi?ScL. «!li^-So **lfitfK<Z)#£, locSeqNf = Of 
curSeqNfSrlccSeqNflCf^A-rSo locSeqNf *cu 
rSeqNf(Z)#^ errno = ETX£-fey hU -£-e>-efcV^ 

[0 12 9] • write(int fd; char *buf ; int nbyte) 

ux-x-zty bfc7r^f;i/f (cstts^ik* 1 — $y 
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f COD -^l/ntf-lo^S i>X^An-;Uvrite 

-etU^©^. locSeqNf=0-efenii. curSeqNffclo 
cSeqNftC-f^Af S„ locSeqNf *=curSeqNf<Z>#£, errno 
-ElXfc-feyhU -¥-e)T*^v^^, _hiB<Z> J^lcf© 
3fcr-&J£#rL, O_TX0Xt£; locSeqNf (fc«kt>*curSeq 

Nf) S-f:/$Mj*:,M-*. «sa*h-^5/*Hfi»b 

*»■**. 

10 [0 13 0] • readtx(fd_set *readfds; struct tx_t 
*txp) 

■fevba*lfe#lfyhreadfdB[fd)fC#UT, H887r 
>r;i/i/^-rAlC«fcoT^3tlSJiIH/?T*, ux^-zfy 
ZnfryrJfrf iztt? s^*m LI — * > &m# u 
fdic^f LTo_jx#iz ? h <* nr v &<z> i n 

iff f So locSeqNf = 0 CDt§£\ f £_null£ V-^ L, 
*tt£J0l4>4te; locSeqNf *curSeqNfT*&*U£ f 
3I& y i: V- * "t S. V vffw*© f 2>^S& »J tf>#£, 
errno =ETX£-fe>y NL, *readfdslC;fe^T\ 

i"S„ vv«v0f »cfc3EEjtfftvi*£, #7r-f;i/ftc 
2tLT\ £/^A3-AroadS:BKffflU f*LnullT* 
feS^tClicurSeqNf felocSeqNftC-ftA-fSo f^TCO 
h-^>S:»i5[L^!lB-rSo 3©M^t^ v^-f*i)W>7 

[0 13 1] • writetx(fd_set »depends_on, *writefd 
s; struct tx_t *txp) 
30 ±vh $*lfc#tf y hdepends_on(fd) ifetiwritefds [f 

■rsM*m l h - ^ y * fet*#^ii* h - 9 y mm 

S#?ft*S„ locSeqNf nfeO^O^ locSeqNf ^curSeqNfP 

&s«^, f ^goifeytv-^-rso v^*i*»fflf «« 

^H$>yO#^, errno = ETXfc-fey hL, *depends_on 
*feli*writefds{CfeV\T, 3GSS*lfe7r>fA/lC*ht 
Sl^^y h^Of /<T©bfy hfc* UT-tS. v^ti© 
40 f ^C*;^55*^V^®^, «writefdsf*JOD#fdlC*f LT>> 
7,7- An-^UriteiRftfm-fo Zin^fi8?*Lfc^, 

f ©u =t- h aif-^*©3Blf Sr»y, o_n^i» »ha 

tlTV\S^, locSeqNf SrcurSeqNf + 1 fc-fey hfS 
(•£-LTcurSeqNf&-f>^y^>h^S) . f^Tffl h 

-fA^wo!*y®^KWMa*fe*fT*f, •enjw 
^©®^ic»-r/<Ta)^^ii*&i^f-rs. 

[0 13 2] • resettx(fd_set *fds) 
■fe'Vh $ tlfe=&tr«y hfds (fd) IC^fLT, fd7?^-^> 
50 3*iT^S:77-f;i/f Kjlt* - S locSeqNf SrOlCS^-fb 
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[o°i 3 3] raysaa TXttr^u*-2/a>««3eisrt- siwan-Ki*. 7r>r^f ft©#un-Kr{c#ri/r 

if (fd = open(f , O.RDWR 0_TX)) < 0 

exit; 
FD_ZERO(&fdset); 
FD_SET(fd, ftfdset); 
for every r in f 

resettx(Sfdset); 

for (try = TRY.NUM; try > 0; try—) { 
if read(fd, buf , nbyte) < 0 
exit; 

increment_readnum() ; 

if write(fd, buf, nbyte) >= 0 

break; 
if errno 1= ETX 

exit; 

/* *$tt»ti\iV*vhlJftttttZo */ 
/* V^*l*vft6(Z)^P^X^read()JWI^{Cf fc^JSLfc. */ 
resettx(ftfdset); 

} 

[0 134] ?Uif9M±. «ffe«s«8»ffib->f>^U *f 3tOT'6*2©«K:»LriXftfiOT't6»H3-K 
^> h-«*a*©^-^>^&BW^* wfcKlresett tt, readtx()*feliwritetx()©^^tCS^Tt-Si: 
x0T*locSeqNf&#^fb i r-& o ZltUi, ZlCD2/->r> glC©<^ locSeqNfi^L/<«locSeqNf2*fett^©M* 

a>^&«Wta*i*fe«>TftS. [0 13 6] 

[0 13 5] £*UC#LT* 77>f^f 1, f 2J5*tfiK 

/* ojnwy*:*:*^ fdWds-r f i~f 3 */ 

FD_ZER0 (fireadset) ; 
FD_ZERO(&writeset); 
for (try = TRY.NUM; try > 0; try—) ( 
FDJSET(fdl, Sreadset); 
FD_SET(fd2, Streadset); 
if readtx(&readset, txp) < 0 { 
if errno != ETX 

exit; 
resettx(Sreadset) ; 
continue; 

) 

Computation (); 

FD_SET(fd3, fiwriteset); 

if writetx(&readset, ftwriteset, txp) >= 0 

break; 
if errno != ETX 

exit; 

/* \<^nim<D7UKXtfreadQimiZf 1 tfcttf 2 S:^HLfe 0 */ 
resettx(Sfdset); 
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[0 13 7] 7n? : 52*imX-7T<<MZttVTresett 
[0 13 8] D£M] TXte, -^-^K-Xi/X^AT'ffi 

[0 13 9] ztttcfcfbT, KBttftfe. n**tc3&5< 

v9) &S^fS= ny*tt. AS© h ^ 3 >tc 

v ?S££jWtB0> h 5 >1f ^ J/aVODDyi' £W$kht=M> 

J: e> fc7^ U >T- %/ 3 >|C*f LT«a»T-*>So 
[0 14 0] $mffl1r&l** XKV-T-jyfi/^Tl* 30 

nzgM^vyAV&TZ -fe^ fc&T^U 4r- J/ 3 yKSt 

[0 14 1] Dftft] iJLhT-liu £©«fce>{cl/T> a- 

T«3S SftS^ffi L/ 1 — # >fc itm^ii* h - * > 



9 - 9 118 5 

44 

[0142] ±83T?BWi!Lfcoj*. mmimtm^x 
we**, s&c mm* &&h^mm<mmvm 

6. 

[0 14 3] 

Wfflffi^^aji^] 

[01] »*Lv^0?^^Ci3^5ra«§?:^S1-Sfe 
[El 2] 9>fy9U#a-- Ifyn^AlC^f-tS-f^* 
D93] iSWU>^^-f^U*^^lx-^>f 

[04] HttU>^5>f^9U^a-lfl/<M5«eaai 
[05] imvy994'79VttW8l,iZ.3.—9\/'<n, 

[06] i6«jy>^v>f^ui^cD;i/-^>«>liiE^0T- 

[07] a— tfw<;wly?7y:7:77>f;i/^;*^A0> 
if* LV^CD^fi8O«E8S0T-*>So 

[08] 0 5 (a) lCj:oTSI«a^ 

**«Gfi3Hi:a— U'l/'^feltefilBKOiacBWllfcaVtH 

[09] a— !f l^K^fettffliaii:*-*^- ^3 0 5 

(b) £^Timznz£wm$o>m(D$mzm-?m 

[010] 7n>hx>K«H^U-5 0 5®#iW0T- 

[01 1] A'^i>Kvy^5 1 7©P3i|B0T**>S o 
[012] l|«7r-f^»C^*BJIB^T-A®--a5© 



(24) 

45 

im i 3 ] Ha§^x^ AO h-* y®Ma>7u v 9 EIT* 

&5o 

[014] &$.L,\,\$m(DWmKlS»&vrr itei/X 
rA3-;i/?:»t53-;i/(D«3- FfcSVWttfc 

So 

[Ell 5] 2fg|tS/;*^&^-£:^>X-r.MC;^ 

So 

[Eli 6] m£v^m&T'W8Zti?>uyi?<D'r--7ft io 
[017] El i 6 <du v ?©J»f^iJ<^-:/;i/©EIT* 

20 1 a-f^D^ 

203 ^T^i'S^tiit 

20 5 ttftl 

206 -f>*7i-^ 

20 7 ^>r^'J;i'-^> 

209 7r>^S/a>H?ffiL/ 20 

2 11 

213 >(y#yx.-z> 

215 i/^f^;i/-f> 

3 0 1 >>*-5\6> 1 
3 0 5 

30 6 n— y^n-fe*. 

30 7 f-f^ 

309 yyy-tr-s/s^n^A (a.— fVxi^y 

3 11 30 
3 13 

3 15 -A^V-^t-I >mfA5^y5y 1 
3 17 

3 19 DM 

3 2 1 sT^l/— >^i^^fA5>f7*5 l J 2 

3 23 I!Hfeft%£ 

4 0 1 J/^fA 
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